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DESCRIPTION 



PIPERIDINO DERIVATIVES WHICH PROMOTE GROWTH HORMONE RELEASE 
TECHNICAL FIELD 

The present invention relates to novel derivatives and salts 

thereof. 

BACKGROUND ART 

With regard to the states of the arts in this field, for 
example, the following compound is known. 



O 




\ /-NS0 2 CH 3 



NH 2 



W094/13696 



DISCLOSURE OF INVENTION 

The present invention relates to novel derivatives. More 
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particularly, it relates to novel derivatives and salts thereof which 
have pharmacological activities such as promotion activity of growth 
hormone release, to processes for preparation thereof, to pharmaceutical 
composition comprising the same, and to a use of the same as a 
medicament. 

Accordingly, one object of the present invention is to provide 
the useful novel derivatives and salts thereof which have 
pharmacological activities such as a promotion activity of growth 
hormone release, and the like. 

Another object of the present invention is to provide processes 
for the preparation of said novel derivatives and salts thereof. 

A further object of the present invention is to provide a 
pharmaceutical composition comprising, as an active ingredient, said 
novel derivatives or a salt thereof. 

Still further object of this invention is to provide a use of 
said novel derivatives or a salt thereof as a medicament which promotes 
activity of growth hormone release for animals and human bodies and they 
are useful for treatment of obesity in combination with an a 2 or yS3 
adrenergic agonist, osteoporosis in combination with parathyroid 
hormone, the catabolic effects of nitrogen wasting in combination with 
insulin-like growth factor 1, growth retardation, renal failure or 
insufficiency, schizophrenia, sleep disorder, skeletal dysplasia, 
depression, Alzheimer's disease, pulmonary dysfunction, 
hyperinsulinemia, ulcer, arthritis, cardiac dysfunction, replacement for 
elderly people, ALS, growth hormone deficient adults, physiological short 
stature including growth hormone deficient children , Turner's syndrome, 
intrauterine growth refardation, cachexia and protein loss due to cancer 
or AIDS and is also useful for stimulating the immune system, 
accelerating wound healing or bone fracture repair, improvement in muscie 
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strength, and the like. 

The object compounds of the present invention can be represented 
by the following general formula CI): 




wherein R 1 is hydrogen and X is a group of the formula: 




in which R 3 is ester if ied carboxy and 
R* is ar(lower) alkyl; 
R 3 is cyano and R* is aryl; 

R 3 is hydrogen and R* is 2-oxo-l-benzimidazolinyl; or 
R 3 and R* are linked together to form 
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R 5 



in which R 5 is acyl, 



■N^^ is piperidino, and 
Y is lower alkanetriyl ; or 



R 1 is a group of the formula: 



-CO - N 




R 3 
R 4 



which R 3 , R 4 and— -N^^ are each as defined above and X is bond, 



R 2 is 3-azetidinyl, 4-piperidyl or a group of the formula: 
-Z-NHR 6 

in which R 6 is hydrogen or amino protective group, and 
Z is lower alkylene or cyclo (lower) alkylene, 

and 
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A is -(CH z ) n -, in which n is 3, 4 or 5, or 
-CH=CH-(CH 2 ) B - in which m is 1, 2 or 3. 



According to the present invention, the novel derivatives of the 
object compounds (1) can be prepared by the following processes. 

Process 1 




or its reactive derivatives 

at the carboxy group 

or a salt thereof 

v 




(I) 

or a salt thereof 
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X - NHC02NHRI 



(I a) 
or a salt thereof 



removal of amino 
protective group 



X - NHCOZNH 2 



(I b) 
or a salt thereof 
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Process 3 




reduction 




wherein R\ R*. X, A and Z are each as 
defined above, 

Rl is amino protective group, 
A 1 is -CH=CH-(CH 2 ).- in which m is 1, 2 or 3, and 
A 2 is -(CH 2 ) n - in which n is 3, 4 or 5- 



Pharmaceutical ly acceptable salts of the object compounds (I) 
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are conventional non-toxic salts and may include an acid addition salt 
such as an inorganic acid addition salt [e. g. hydrochloride, 
hydrobromide, sulfate, phosphate, etc.], an organic acid addition salt 
[e.g. formate, acetate, trif luoroace tate, maleate, tartrate, 
roethanesulfonate, benzenesulf onate, toluenesulf onate, etc. ] ; a salt with 
an amino acid [e. g. aspartic acid salt, glutamic acid salt, etc. ] ; and 
the like. 

In the above and subsequent descriptions of the present 
specification, suitable examples and illustrations of the various 
definitions to be included within the scope of the invention are 
explained in detail as follows. 

The term "lower" is intended to mean 1 to 6 carbon atom(s), 
preferably 1 to 4 carbon atom(s), unless otherwise indicated. 

Suitable "lower alkylene" may include straight or branched one 
having 1 to 6 carbon atom(s), such as methylene, ethylene, propylene 
trimethylene, tetramethylene, pentamethylene and dimethylmethylene. 

"Amino protective group" may include acyl such as lower alkanoyl 
[e.g. formyl, acetyl, propionyl, pivaloyl, hexanoyl, etc.], monoCor di 
or tri)halo(lower)alkanoyl [e.g. chloroacety 1, bromoacetyl, 
dichloroacetyl, trif luoroacetyl, etc.], lower alkoxycarbonyl [e.g. 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, t-butoxycarbonyl, t- 
pentyloxycarbonyl, hexyloxycarbonyl, etc.], carbamoyl, aroyl [e. g. 
benzoyl, toluoyl, naphthoyl, etc.], ar (lower)alkanoyl [e.g. 
phenylacetyl, phenylpropionyl, etc.], ary loxycarbonyl [e.g. 
phenoxycarbonyl, naph thy loxycarbonyl, etc. ], aryloxy(lower)alkanoyl [e.g. 

phenoxyacetyl, phenoxypropionyl, etc.]; arylglyoxyloyl [e.g. 
phenylglyoxyloyl, naphthylglyoxyloyl, etc.], ar(lower)alkoxycarbonyl 
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which may have suitable substituent (s) [e.g. benzyloxycarbonyl, 
phenethyloxycarbonyl, p-nitrobenzyloxycarbonyl, etc. ] ; ar(lower)alkyl 
such as ar (lower)alkylidene which may have substituent (s) [e.g. 
benzylidene, hydroxybenzylidene, etc.], monoCor di or tri)phenyi (lower) 
alkyl [e. g. benzyl, phenethyl, benzhydryl, trityl, etc. ] ; and the like. 

Suitable "acyl" may include carbamoyl, aliphatic acyl and acyl 
group containing an aromatic ring, which is referred to as aromatic acyl, 
or an heterocyclic ring, which is referred to as heterocyclic acyl. 

This acyl group may be derived, for example, from an organic 
carboxylic acid, an organic carbonic acid, an organic sulfuric acid, an 
organic sulfonic acid and an organic carbamic acid. 

Suitable example of said acyl may be illustrated as follows: 

Carbamoyl ; 

Aliphatic acyl such as lower or higher alkanoyl [e. g. formyl, 
acetyl, propanoyl, butanoyl, 2-methylpropanoyl, pentanoyl, 2,2- 
dimethylpropanoyl, hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl, 
undecanoyl, dodecanoyl, tridacanoyl, tetradecanoyl, pentadecanoyl, 
hexadecanoyl, heptadecanoyl, octadecanoyl, nonadecanoyl, icosanoyl, 
etc. ] ; lower or higher cycloalkylcarbonyl [e. g. cyclopropylcarbonyl, 
cyclobutylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl, etc. ] ; 
lower or higher alkylsulfonyl [e. g. methylsulfonyl, ethylsulfonyl, 
etc.]; lower or higher alkoxysulf ony 1 [e.g. methoxysul f onyl, 
ethoxysulfonyl, etc. ]; or the like; 

Aromatic acyl such as aroyl [e. g. benzoyl, toluoyl, naphthoyl, 
etc.]; ar(lower)alkanoyl [e.g. phenyl (lower )alkanoyl (e.g. phenylacetyl, 
phenylpropanoyl, phenylbutanoyl, phenyl isobutylyl, phenylpentanoyl, 
phenylhexanoyl, etc.), naphthyl(lower)alkanoyl (e.g. naphthylacetyl, 
naphthylpropanoyl, naphthyl butanoyl, etc. ),etc. ]; ar(lower)alkenoyl [e. 
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g. phenyl(lower)alkenoyl (e.g. phenylpropenoyl, phenylbutenoy 1, 
phenylmethacryloyl, phenylpentenoyl, phenylhexenoyl. etc. ), naphthyl 
(lower)alkenoyl (e. g. naphy lpropenoyl, naphthy Ibutenoy 1, 
naphthylpentenoyl, etc. ), etc. ]; ar(lou/er)alkoxycarbonyl [e.g. phenyl 
(lower)alkoxycarbonyl (e. g. benzy loxycarbonyl , etc. ), etc. ] ; 
aryloxycarbonyl [e.g. phenoxycarbonyl, naphthy loxycarbonyl, etc.]; 
aryloxy(lower)alkanoyl [e.g. phenoxyacetyl, phenoxypropionyl, etc. ]; 
arylcarbamoyl [e. g. phenylcarbamoyl, etc. ] ; arylthiocarbamoyl [e. g. 
phenylthiocarbamoyl, etc. ] ; arylglyoxyloyl [e.g. phenylglyoxyloyl, 
naphthylglyoxyloyl, etc.]; arylsulfonyl [e.g. phenylsulf onyl, 
naphthylsulf onyl, etc. ] ; or the like; 

Heterocyclic acyl such as heterocycliccarbonyl ; heterocyclic 
(lower)alkanoyl [e.g. thienylacetyl, thienylpropanoyl, thienylbutanoyl, 
thienylpentanoyl, thienylhexanoyl, thiazolylacetyl, thiadiazolylacetyl, 
tetrazolylacetyl. etc. ] ; heterocycl icQower )alkenoyl [e. g. 
heterocyclicpropenoyl, heterocyclicbutenoyl, heterocyclicpentenoyl, 
heterocyclichexenoyl, etc. ] ; heterocycl icglyoxyl oyl [e. g. 
thiazolylglyoxyloyl, thienylglyoxyloyl, etc. ]; or the like. 

"Heterocyclic moiety" in the terms "heterocycliccarbonyl", " 
heterocyclic(lower)alkanoyl\ "heterocyclic(lower)alkenoyl" and " 
heterocyclic glyoxyloyl" means saturated or unsaturated .monocyclic or 
polycyclic heterocyclic group containing at least one hetero-atom such 
as an oxygen, sulfur, nitrogen atom and the like. 

Suitable "heterocyclic group" in the terms " 
heterocycliccarbonyl", "heterocyclic(lower)alkanoyl", "heterocyclic 
(lower)alkenoyl" and "heterocyclicglyoxyloyl" may include unsaturated 3 
to 8-membered (more preferably 5 or 6-membered) heteromonocyclic group 
containing 1 to 4 nitrogen atom(s),- for example, pyrrolyl, pyrrolinyl, 
imidazolyl, pyrazolyl, pyridyl and its N-oxide, dihydropyridyl, 
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pyrimidyl, pyrazinyl, pyridazinyl, triazolyl [e.g. 4H-1, 2, 4-triazolyl, 
1H-1, 2, 3-triazolyl, 2H-1, 2, 3-triazolyl, etc.], tetrazolyl [e.g. 1H- 
tetrazolyl, 2H-tetrazolyl, etc. ], etc. ; saturated 3 to 8-membered (more 
preferably 5 or 6-membered) heteromonocyclic group containing 1 to 
4nitrogen atom(s), for example, pyrrolidinyl, imidazolidinyl, 
piperidino, piperazinyl, etc. ; unsaturated condensed heterocyclic group 
containing 1 to 4 nitrogen atom(s), for example, indolyl, isoindolyl, 
indolinyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, 
dihydroquinolyl, indazolyl, benzotriazolyl, etc. ; unsaturated 3 to 8- 
membered (more preferably 5 or 6-membered) heteromonocyclic group 
containing 1 to 2 oxygen atom(s) and 1 to 3 nitrogen atom(s),for 
example, oxazolyl, isoxazolyl, oxadiazolyl [e. g. 1, 2, 4-oxadiazolyl, 1, 3, 
4-oxadiazolyl, 1, 2, 5-oxadiazolyl, etc. ], etc. ; saturated 3 to 8-membered 
(more preferably 5 or 6-membered) heteromonocyclic group containing 1 to 
2 oxygen atora(s) and 1 to 3 nitrogen atom(s), for example, morpholinyl, 
sydnonyl, etc. ; unsaturated condensed heterocyclic group containing 1 to 
2 oxygen atom(s) and 1 to 3 nitrogen atom(s), for example, benzoxazolyl, 
benzoxadiazolyl, etc. ; unsaturated 3 to 8-membered (more preferably 5 or 
6-membered) heteromonocyclic group containing 1 to 2 sulfur atom(s) and 
1 to 3 nitrogen atom(s),for example, thiazolyl, isothiazolyl, 
thiadiazolyl [e.g. h 2, 3-thiadiazolyl, 1, 2, 4-thiadiazolyl, 1,3,4- 
thiadiazolyl, 1, 2, 5-thiadiazolyl, etc.], dihydrothiazinyl, etc.; 
saturated 3 to 8-membered (more preferably 5 or 6-membered) 
heteromonocyclic group containing 1 to 2 sulfur atom(s) and 1 to 3 
nitrogen atom(s), for example, thiazolidinyl, etc. ; unsaturated 3 to 8- 
membered (more preferably 5 or 6-membered) heteromonocyclic group 
containing 1 to 2 sulfur atom(s), for example, thienyl, 
dihydrodithiinyl, dihydrodithionyl, etc. ; unsaturated condensed 
heterocyclic group containing 1 to 2 sulfur atom(s) and 1 to 3 nitrogen 
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atom(s),for example, benzothiazolyl, benzothiadiazolyl, etc. ; unsaturated 
3 to 8-membered (more preferably 5 or 6-membered) heteromonocyclic group 

containing an oxygen atom, for example, f uryl, etc. ; unsaturated 3 to 8- 
membered (more preferably 5 or 6-membered) heteromonocyclic group 
containing an oxygen atom and 1 to 2 sulfur atom(s), for example, 
dihydrooxathiinyl, etc. ; unsaturated condensed heterocyclic group 
containing 1 to 2 sulfur atom(s), for example, benzothienyl [e. g. benzo 
[b]thienyl , etc. ] , benzodithiinyl, etc.; unsaturated condensed 
heterocyclic group containing an oxygen atom and 1 to 2 sulfur atom(s), 
for example, benzoxathiinyl, etc. and the like. 

The acyl moiety as stated above may have 1 to 5, same or 
different, suitable substituent(s) such as halogen [e.g. fluorine, 
chlorine, bromine or iodine], lower alkyl [e.g. methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, hexyl, etc. ], lower alkoxy 
[e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentyloxy, 

hexyloxy, etc.], hydroxy, carboxy, protected hydroxy, protected 
carboxy, mono(or di or tri)halo(lower)alkyl, N, N-di (lower) a Iky lam ino [e. 
g. N, N-dimethylamino, N, N-diethylamino, N, N-dipropylamino, N, N- 
dibutylamino, N, N-dipentylamino, N, N-dihexylamino, N-methyl-N- 
butylamino, etc. ],or the like. 

Suitable "lower alkanetriyl" may include methanetriyl, 
ethane triyl and propanetrityl. 

Suitable "cyclo(lower)alkylene" may include cyclopropylene, 
cyclobulylene, cyclopentylene and cyclohexylene. 

Suitable "aryl" may include phenyl, naphtyl, tolyl, xylyl, 
mesityl, cumenyl, and the like, in which the preferable one is phenyl or 
naphthyl. 

Suitable "ar(lower)alkyl" may include benzyl, phenethyi, 
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phenylpropyl, benzhydryl, trityl, and the like- 
Suitable "ester moiety" in "esterified carboxy group" may include 
pharmaceutically acceptable, easily removable one such as lower alkyl 
ester (e. g. methyl ester, ethyl ester, propyl ester, isopropyl ester, 
butyl ester, isobutyl ester, t-butyl ester, pentyl ester, tert-pentyl 
ester, hexyl ester, etc.), lower alkenyl ester (e.g. vinyl ester, allyl 
ester, etc. ), lower alkynyl ester (e. g. ethynyl ester, propynyl ester, 
etc.), lower alkoxy (lower)alkyl ester (e.g. methoxymethyl ester, 
ethoxymethyl ester, isopropoxymethyl ester, 1-methoxyethyl ester, 1- 
ethoxyethyl ester, etc.), lower alkylthio(lower)-alkyl ester (e.g. 
methylthiomethyl ester, ethylthiomethyl ester, ethylthioethyl ester, 
isopropyl thiomethyl ester, etc. ) } carboxy-substituted-lower alkyl ester 
(e. g. carboxymethyl ester, 2-carboxyethyl ester, 3-carboxypropyl ester, 
etc. ), protected carboxy-substituted-lower alkyl ester such as lower 
alkoxycarbonyl-substituted-lower alkyl ester (e. g. me t hoxy car bony line thyl 
ester, tert-butoxycarbonylmethyl ester, 2-tert-butoxycarbonyl-ethyl 
ester, 3-tert-butoxycarbonylpropyl ester, etc. ), protected carboxy- 
substituted-lower alkenyl ester such as lower alkoxycarbonyl-substituted 
-lower alkenyl ester (e. g. 2-isobutoxycarbonyl-?-pentenyl ester, etc. ), 
monoCor di or tri)halo(lower)alkyl ester (e.g. 2-iodoethyl ester, 2,2,2- 
trichloroethyl ester, etc.), lower alkanoyloxy(lower)alkyl ester [e.g. 
acetoxymethyl ester, propionyloxymethyl ester, butyryloxymethyl ester, 
valeryloxymethyl ester, pivaloyloxymethyl ester, hexanoyloxyraethyl ester, 
Kor 2)-acetoxyethyl ester, Kor 2 or 3) -ace toxy propyl ester, Kor 2 or 
3 or 4)-acetoxybutyl ester, l(or 2)-propionyloxyethyl ester, Kor 2 or 
3)-propionyloxypropyl ester, Kor 2)-butyryloxyethyl ester, Kor 2)- 
isobutyryloxyethyl ester, Kor 2)-pivaloyloxyethyl ester, Kor 2)- 
hexanoyloxyethy 1 ester, i sobutyryloxyme thy 1 ester, 2- 
ethylbutyryloxymethyl ester, 3, 3-dimethylbutyryloxymethyl ester, l(or 2) 
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-pentanoyloxyethyl ester, etc. ], higher alkanoyloxy(lower)-alkyl ester 
[e.g. heptanoy loxymethy 1 ester, octanoy loxymethyl ester, 
nonanoyloxymethyl ester, decanoyloxymethyl ester, undecanoy loxymethyl 
ester, lauroyloxymethy 1 ester, tridecanoy loxymethy 1 ester, 
my r is t oyl oxyme thy 1 ester, pen t adecanoy 1 oxyme t hy 1 ester, 
pa lmi t oy 1 oxyme thy 1 ester, hep tadecanoy loxymethyl ester, 
stearoy loxymethy 1 ester, nonadecanoy loxymethyl ester, 
eicosanoyloxymethyl ester, l(or 2)-heptanoyloxyethyl ester, Kor 2)- 
octanoyloxyethyl ester, l(or 2)-nonanoyloxyethyl ester, Kor 2)- 
decanoyloxyethyl ester, Kor 2)-undecanoyloxyethyl ester, Kor 2)- 
lauroyloxyethyl ester, Kor 2)-tridecanoyloxyethyl ester, Kor 2)- 
myristoyloxyethyl ester, Kor 2)-pentadecanoyloxyethyl ester, Kor 2)- 
palmitoyloxyethyl ester, Kor 2)-heptadecanyloxyethyl ester, Kor 2)- 
stearoyloxyethyl ester, Kor 2) -nonadecanoy 1-oxyethyl ester, Kor 2)- 
eicosanoyloxyethyl ester, etc.], cycloalkylcarbonyloxy(lower)alkyl ester 
[e.g. cyclohexylcarbonyloxymethy 1 ester, 1 (or 2) - 
cyclopen tylcar bony loxye thy 1 ester, 1 (or 2) -cyclohexylcarbonyloxyethyl 
ester, etc,], aroyloxy (lower) alkyl ester such as benzoyloxy (lower) 
alkyl ester [e.g. 1 (or 2) -benzoy loxye thy 1 ester, etc,] 
heterocycliccarbonyloxy (lower)alky 1 ester such as lower 
alkylpiperidylcarbonyloxy(lower)alkyl ester [e.g. 1 (or 2) -(1- 
methylpiperidyDcarbonyloxyethyl, etc.], lower alkoxycarbonyloxy (lower) 
alkyl ester [e.g. m e t ho x y ca r bo n y 1 o x y m e t h y 1 ester, 
ethoxycarbonyloxymethyl ester, propoxycarbonyloxymethyl ester, 
isopropoxycarbonyl-oxymethyl ester, tert-butoxycarbonyloxymethyl ester, 
Kor 2)-methoxycarbonyloxyethyl ester, Kor 2)-ethoxycarbonyloxyethyl 
ester, Kor 2) -propoxycar bony loxyethy 1 ester, 1 (or 2)- 
isopropoxycarbonyloxyethyl ester, Kor 2)-butoxycarbonyloxyethyl ester, 
Kor 2) - i sobu toxycar bony 1 oxy e thy 1 ester, Kor 2)-tert- 
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bu t oxy car bony loxyethyl ester, l(or 2)-hexyloxycarbonyloxy-ethyl ester, 1 
(or 2 or 3) -me thoxycarbony loxypropy 1 ester, l(or 2 or 3)- 
ethoxycarbonyl oxy propyl ester, l(or 2 or 3) -isopropoxycarbony loxypropy 1 
ester, Kor 2 or 3 or 4)-ethoxycarbonyloxybutyl ester, l(or 2 or 3 or 4) 
-butoxycarbonyloxybutyl ester, Kor 2 or 3 or 4 or 5)- 
pentyloxycarbonyloxypenty 1 ester, Kor 2 or 3 or 4 or 5)- 
neopentyloxycarbonyloxypentyl ester, Kor 2 or 3 or 4 or 5 or 6)- 
ethoxycarbonyloxyhexyl ester, etc.], cycloalkyloxycarbonyloxy (lower) 
alkyl ester [e.g. cyclohexyloxycarbonyloxymethyl ester, Kor 2)- 
c y c 1 o p e n t y 1 o x y c a r b o n y 1 ox y e t h y 1 ester, 1 (or 2)- 
cyclohexyloxycarbonyloxyethyl ester, etc.], (5-lower alkyl-2-oxo-l, 3- 
dioxol-4-yl) (lower)alkyl ester [e.g. (5-methyl-2-oxo-l, 3-dioxol-4-yl) 
methyl ester, (5-ethyl-2-oxo-l, 3-dioxol-4-yl)methyl ester, (5-propyl-2- 
oxo-1, 3-dioxol-4-yl)ethyl ester, etc.], (5-lower alkyl-2-oxo-l, 3- 
dioxolen-4-yl)(lower)alkyl ester [e.g. (5-methyl-2-oxo-l, 3~dioxolen-4- 
yDmethyl ester, (5-tert-butyl-2-oxo-l, 3-dioxolen-4-yl)methyl ester, 
etc. ], (5-aryl-2-oxo-l, 3-dioxolen-4-yl)(lower)alkyl ester such as (5- 
phenyl-2-oxo-l, 3-dioxolen-4-yl)(lower)alkyl ester [e.g. (5-phenyl-2-oxo- 
1, 3-dioxolen-4-yl)methyl ester, etc. ], lower alHanesulfonyl(lower)alkyl 
ester (e.g. mesyl methyl ester, 2-mesylmethyl ester, etc.), ar (lower) 
alkyl ester which may have one or more substituent(s) such as mono- (or 
di or tri) phenyl (lower) alkyl ester which may have one or more suitable 
substituent(s) (e.g. benzyl ester, 4-methoxybenzyl ester, 4-nitrobenzyl 
ester, phenethyl ester, benzhydryl ester, trityl ester, bis 
(methoxyphenyl)-methyl ester, 3, 4-dimethoxybenzyl ester, 4-hydroxy-3, 5- 
di-t-butylbenzyl ester, etc. ), aryl ester which may have one or more 
suitable substituents (e. g. phenyl ester, tolyl ester, t-butylphenyl 
ester, xylyl ester, mesityl ester, cumenyl ester, salicyl ester, etc.), 
heterocyclic ester (e.g. phthalidyl ester, Kor 2)-phthalid-3- 
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ylideneethyl ester, etc. ) f and the like. 

The preferred embodiments of the object compounds are shown in the 
following formula: 




wherein R 3 is lower alkoxycarbonyl and R 4 is benzyl; 
R 3 is cyano and R 4 is phenyl; 

R 3 is hydrogen and R 4 is 2-oxo-l-benzimidazolinyl; or 
R 3 and R 4 are linked together to form 




R 5 



in which R 5 is lower alkanesulfonyl, 
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is piperidino, 



Y is lower alkanetriyl, 

R z is 3-azetidinyl, 4-piperidyl or a group of the formula: 
-Z-NHR 6 

in which R 6 is hydrogen or lower alkoxycarbonyl, and 

Z is lower alkylene or cyclo(lower) alkylene, 
and A is -(GUn, in which n is 3, 4, or 5, or 

-CH=CH-(CH 2 ) B - in which m is 1,2 or 3. 
Further, the preferred embodiments of the following groups are as 
follows. 



is the following formula 




— N is the following formula 
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in which R 5 is lower alkanesulfonyl, 
Ra is hydrogen, 

RZ is 2-oxo-l-benzimidazolinyl, 
Rb is lower alkoxycarbonyl and 
RS is benzyl. 

The processes for preparing the object compounds (I) are 
explained in detail in the following. 

Process 1 

The object compound (I) or a salt thereof can be prepared by 
reacting the compound (II) or its reactive derivatives at the carboxy 
group or a salt thereof with the compound (III) or its reactive 
derivatives at the amino group or a salt thereof. 

Suitable reactive derivative at the carboxy group of the 
compound (II) may include an acid halide, an acid anhydride, an 
activated amide, an activated ester, and the like. Suitable examples of 
the reactive derivatives may be an acid chloride; an acid azide; a 
mixed acid anhydride within acid such as substituted phosphoric acid [e. 
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g. dialkylphosphoric acid, phenylphosphoric acid, diphenylphosphoric 
acid, dibenzylphosphoric acid, halogenated phosphoric acid, etc. ], 
dialkylphosphorous acid, sulfurous acid, thiosulfuric acid, sulfuric 
acid, alkylcarbonic acid, ( lower) alkanesulf on ic acid [e.g. 
methanesulf onic acid, etc.], aliphatic carboxylic acid [e.g. acetic 
acid, propionic acid, butyric acid, isobutyric acid, pivalic acid, 
pentanoic acid, isopentanoic acid, 2-ethylbutyric acid, trichloroacetic 
acid, etc. ] or aromatic carboxylic acid [e. g. benzoic acid, etc. ] ; a 
symmetrical acid anhydride; an activated amide with imidazole, 4- 
substituted imidazole, dimethylpyrazole, triazole or tetrazole; or an 
activated ester [e. g. cyanomethyl ester, methoxymethy 1 ester, 
dimethyliminomethyl [(CHg^N^CH-] ester, vinyl ester, propargyl ester, 
p-nitrophenyl ester, 2, 4-dinitrophenyl ester, trichlorophenyl ester, 
pentachlorophenyl ester, pentaf luorophenyl ester, mesylphenyl ester, 
phenylazophenyl ester, phenyl thioester, p-nitrophenyl thioester, p- 
cresyl thioester, carboxymethyl thioester, pyranyl ester, pyridyl ester, 
piperidyl ester, 8-quinolyl thioester, etc.], or an ester with a N- 
hydroxy compound [e.g. N, N-dimethylhydroxylamine, l-hydroxy-2-QH)- 
pyridone, N-hydroxysuccinimide, N-hydroxyphthalimide, 1-hydroxy-lH- 
benzotriazole, etc.], and the like. These reactive derivatives can 
optionally be selected from them according to the kind of the compound 
(II) to be used. 

Suitable salts of the compound (II) and its reactive derivative 
may be a base salt such as an alkali metal salt [e.g. sodium salt, 
pottasiura salt, etc.], an alkaline earth metal salt [e.g. calcium salt, 
magnesium salt, etc.], an ammonium salt, an organic base salt [e.g. 
trimethylamine salt, triethylamine salt, pyridine salt, picoline salt, 
dicyclohexylamine salt, N, N ' -dibenzylethylenediamine salt, etc.], or the 
like, and an acid addition salt as exemplified for the compound (I). 
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The starting compound (III) or salts thereof are novel and can 
be. prepared by the manners of Preparations mentioned below or a similar 
manner thereto. 

Suitable reactive derivative at the amino group of the compound 

(III) may include Schiff's base type imino or its tautomeric enamine 
type isomer formed by the reaction of the compound (III) with a carbonyl 

compound such as aldehyde, ketone or the like; a silyl derivative 
formed by the reaction of the compound (III) with a silyl compound such 
as bis(trimethylsilyl)acetamide, mono(trimethyl-syliy)acetamide, bis 
(trimethylsilyl)urea or the like; a derivative formed by reaction of the 

compound (III) with phosphorus trichloride or phosgene, and the like. 

Suitable salts of the compound (III) and its reactive derivative 

can be referred to the ones as exemplified for the compound (I). 

The reaction is usually carried out in a conventional solvent 
such as water, alcohol [e. g. methanol, ethanol, etc.], acetone, dioxane, 

acetonitrile, chloroform, methylene chloride, ethylene chloride, 
tetrahydrofuran, ethyl acetate, N, N-dimethylformamide, pyridine or any 
other organic solvent which does not adversely influence the reaction, 
These conventional solvent may also be used in admixture with water. 

In this reaction, when the compound (II) is used in a free acid 
form or its salt form, the reaction is preferably carried out in the 
presence of a conventional condensing agent such as carbodiimide or a 
salt thereof [e.g. N, N ' -dicyclohexylcarbodiimide; N-cyclohexyl-N'- 
morpholinoethylcarbodiimide; N-cyclohexyl-N '-(4-di-ethylaminocyclohexl ) 
carbodiimide; N, N'-diethylcarbodiimide, N, N'-diisopropylcarbodiimide; N- 
ethyl-N ' -(3-di-methylaminopropy Dcarbodi-imide or hydrochloride 
thereof], N,N , -carbonylbis-(2-methylimidazole); diphenyl 
phosphorylazide, diethyl phosphorocyanidate, bis (2-oxo-3-oxazolidinyl) 
phosphinic chloride, etc.; N, N ' -car bony ldi imidazole, N, N 1 -carbonylbis-(2 
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-methyl imidazole) ;keteneimine compounds [e.g. pentamethyleneketene-N- 
cyclohexyliniine ; diphenylket ene-N-cyclohexyl imine, etc.]; 
ethoxyacetylene; 1-alkoxy-l-chloroethylen; trialkyl phosphite; ethyl 
polyphosphate; isopropyl polyphosphate; phosphorus oxychloride 
(phosphoryl chloride); phosphorus trichloride; diphenyl phosphorylazide; 
thionyl chloride; oxalyl chloride; lower alkyl haloformate {e.g. ethyl 
chloroformate, isopropyl chloroformate, etc.}; triphenylphosphine; 2- 
ethyl-7-hydroxybenzisoxazolium salt; 2-ethy l-5-(m-sulf ophenyl) 
isoxazolium hydroxide intramolecular salt; benzotriazol-l-yl-oxy-tris- 
(dimethylainino)phosphoniumhexaf luorophosphate ; 1-hydroxybenzotriazole, 1 
-(p-chlorobenzenesulfonyloxy)-6-chloro-lH-benzotriazole; so-called 
Vilsmeier reagent prepared by the reaction of N, N-dimethylformamide with 
thionyl chloride, phosgene, trichloromethyl chloroformate, phosphorus 
oxychloride, etc.; or the like. 

The reaction may also be carried out in the presence of an 
inorganic or organic base such as an alkali metal bicarbonate, tri 
(lower)alkylamine, pyridine, N-(lower)alkylmorpholine, N, N-di (lower) 
alkylbenzylaniine, or the like. 

The reaction temperature is not critical, and the reaction is 
usually carried out under cooling, at ambient temperature or under 
warming. 

Process 2 

The compound (lb) or a salt thereof can be prepared by 
subjecting a compound (la) or a salt thereof to removal reaction of the 
amino-protective group in Rl 

The starting compound (la) or a salts thereof are prepared by 
the process 1. 

Suitable salts of the compounds (la) and (lb) can be referred to 
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the ones as exemplified for the compound (I). 

This reaction is carried out in accordance with a conventional 
manner such as hydrolysis, reduction or the like. 

The hydrolysis is preferably carried out in the presence of a 
base or an acid including Lewis acid. 

Suitable base may include an inorganic base and an organic base 
such as an alkali metal [e.g. sodium, potassium, etc.]. an alkaline 
earth metal [e.g. magnesium, calcium, etc.], the hydroxide or carbonate 
or bicarbonate thereof, hydrazine, trialkylamine [e. g. trimethylamine, 
triethylamine, etc.], picoline, 1, 5-diazabicyclo[4. 3. 0]-non-5-ene, , 1,4- 
diazabicyclo[2. 2. 2] octane, 1, 8-diazabicyclo[5. 4. 0]undec-7-ene, or the 
like. 

Suitable acid may include an organic acid [e. g. formic acid, 
acetic acid, propionic acid, trichloroacetic acid, trif luoroacetic acid, 
etc.], an inorganic acid [e.g. hydrochloric acid, hydrobromic acid, 
sulfuric acid, hydrogen chloride, hydrogen bromide, hydrogen fluoride, , 
etc. ] and an acid addition salt compound [e. g. pyridine hydrochloride, 
etc. ]. 

The elimination using Lewis acid such as^ trihaloacetic acid [e. 
g. trichloroacetic acid, trif luoroacetic acid, etc. ] or the like is 
preferablycarried out in the presence of cation trapping agents [e. g. 
anisole, phenol, etc. ] . 

The reaction is usually carried out in a solvent such as water, 
an alcohol [e.g. methanol, ethanol, etc.], methylene chloride, diethtyl 
ether, dioxane, chloroform, tetrachloromethane, tetrahydrofuran, ethyl 
acetate, a mixture thereof or any other solvent which does not 
adversely, influence the reaction. A liquid base or acid can be also 
used as the solvent. 

The reaction temperature is not critical and the reaction is 
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usually carried out under cooling, at ambient temperature or under 
heating. 

The reduction method applicable for the elimination reaction may 
include chemical reduction and catalytic reduction. 

Suitable reducing agents to be used in chemical reduction are a 
combination of metal [e. g. tin, zinc, iron, etc. ] or metallic compound 
[e. g. chromium chloride, chromium acetate, etc. ] and an organic or 
inorganic acid [e. g. formic acid, acetic acid, propionic acid, 
trif luoroacetic acid, p-toluenesulfonic acid, hydrochloric acid, 
hydrobromic acid, etc, ]. 

Suitable catalysts to be used in catalytic reduction are 
conventional ones such as platinum catalysts [e. g. platinum plate, 
spongy platinum, platinum black, colloidal platinum, platinum oxide, 
platinum wire, etc.]. palladium catalysts [e.g. spongy palladium, 
palladium black, palladium oxide, palladium on carbon, colloidal 
palladium, palladium on barium sulfate, palladium on barium carbonte, 
etc.], nickel catalysts [e.g. reduced nickel, nickel oxide, Raney 
nickel, etc.], cobalt catalysts [e.g. reduced cobalt, Raney cobalt, 
etc.], iron catalysts [e.g. reduced iron, Raney iron etc.], copper 
catalysts [e. g. reduced copper, Raney copper, Ullman copper, etc. ] and 
the like. 

The reduction is usually carried out in a conventional solvent 
which does not adversely influence the reaction such as water, methanol, 
ethanol, propanol, N, N-dimethylformamide, aceton, or a mixture thereof. 
Additionally, in case that the above-mentioned acid to be used in 
chemical reduction are in liquid, they can also be used as a solvent, 
Further, a suitable solvent to be used in catalytic reduction may be the 
above-mentioned solvent, and other conventional solvent such as 
diethtyl ether, dioxane. tetrahydrof uran, etc. , or a mixture thereof. 



WO 98/51687 PCT/JP98/01695 

25 

The reaction temperature of this reduction is not critical and 
the reaction is usually carried out under cooling , at ambient 
temperature or under heating. 

Process 3 

The object compound (Id) or a salt thereof can be prepared by 
subjecting the compound (Ic) or a salt thereof to the reduction 
reaction. 

Reduction is carried out in a conventional manner, including 
chemical reduction and catalytic reduction. 

Suitable reducing agents to be used in chemical reduction 
are a combination of metal [e.g. tin, zinc, iron, etc.] or metallic 

compound [e.g. chromium chloride, chromium acetate, etc.] and 

an organic or inorganic acid [e. g. formic acid, acetic acid, 
propionic acid , trifluoroacetic acid , p - toluenesulfonic acid , 
hydrochloric acid, hydrobromic acid, etc.]. 

Suitable catalysts to be used in catalytic reduction are 
conventional ones such as platinum catalysts [e.g. platinum plate, 

spongy platinum, platinum black, colloidal platinum, platinum 
oxide, platinum wire, etc.], palladium catalysts [e. g. spongy 
palladium, palladium black, palladium oxide, palladium on carbon, 

colloidal palladium, palladium on barium sulfate, palladium on 
barium carbonate, etc.], nickel catalysts [e.g. reduced nickel, 
nickel oxide, Raney nickel, etc.], cobalt catalysts [e.g. reduced 
cobalt, Raney cobalt, etc.], iron catalysts [e. g. reduced iron, 
Raney iron etc.], copper catalysts [e. g. reduced copper, Raney 
copper, Ullman copper, etc. ] and the like. 

The reduction is usually carried out in a conventional 
solvent which does not adversely influence the reaction such as 
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water, methanol, ethanol, propanol, N, N- dimethylformamide, or 

a mixture thereof. Additionally, in case that the above-mentioned 
acid to be used in chemical reduction are in liquid, they can 

also be used as a solvent, Further, a suitable solvent to be used 
in catalytic reduction may be the above-mentioned solvent, and 
other conventional solvent such as diethyl ether , dioxane , 

tetrahydrofuran, etc. , or a mixture thereof. 

The reaction temperature of this reduction is not critical 

and the reaction is usually carried out under cooling to warming. 

The compounds obtained by the above processes can be isolated 
and purified by a conventional manner such as pulverization, 
recrys tall izat ion, column chromatography, reprecipitation, or the like. 

The object compounds (I) thus obtained can be converted to its 
salt by a conventional manner. 

The object compounds (I) and salt thereof may include a solvate 
[e.g., enclosure compound (e.g., hydrate, etc.)]. 

The object compounds (I) and salts thereof are expected to 
possess excellent pharmacological activities such as promotion activity 
of growth hormone release for animals and human bodies and they are 
useful for treatment of obesity in combination with an a 2 or £3 
adrenergic agonist, osteoporosis in combination with parathyroid 
hormone, the catabolic effects of nitrogen wasting in combination with 
insulin-like growth factor 1, growth retardation, renal failure or 
insufficiency, schizophrenia, sleep disorder, skeletal dysplasia, 
depression, Alzheimer's disease, pulmonary dysfunction, 
hyperinsulinemia, ulcer, arthritis, cardiac dysfunction, replacement for 
elderly people, ALS, growth hormone deficient adults, physiological short 
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stature including growth hormone deficient children , Turner's syndrome, 
intrauterine growth ref ardation, cachexia and protein loss due to cancer 
or AIDS and is also useful for stimulating the immune system, 
accelerating wound healing or bone fracture repair, improvement in muscle 
strength, and the like. 

In order to illustrate the usefulness of the object compounds (I), the 
pharmacological test data of the representative compound of the 
compounds (I) are shown in the following. 

Test: Promotion activity of growth hormone release 

(1) Test Method 

Male wistar rats (6 week) were anaesthetized with ether. 0. 6ml 
Blood samples were collected before and 5 mi'n. after compounds 
injection. The secretagogues were given i. v. All compounds were 
dissolved in saline. Rat GH was measured by RIA (radioimmunoassay) in 
serum. 

(2) Test compound 

(a)2-Araino-N- [[1-(1, 2-benzocyclohepten-5-yl)-2-oxo-2-(l- 
methanesulfonylspiro[indoline-3, 4 ' -piperidine] - i ' -yl)]ethyl]-2- 
methylpropanamide hydrochloride. 



(3)Test Result 
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Test Compound 


Increasing ratio(%) of G. H. 
release 


1 rag/kg dosage 


(a) 


2944 



G. H. = Growth Hormone 

For therapeutic or preventive administration, the object 
compounds (I) of the present invention and pharmaceutical ly acceptable 
salts thereof are used in the form of the conventional pharmaceutical 
preparation which contains said compounds as an active ingredient, in 
admixture with a conventional pharmaceutical ly acceptable carrier such 
as an organic or inorganic solid or liquid excipient suitable for oral, 
parenteral or external administration. If needed, there may be included 
in the above preparation auxiliary substance such as stabilizing agent, 
wetting or emulsifying agent, buffer or any other commonly used 
additives. 

The effective ingredient may usually be administered with a unit 
dose of 0. 001 mg/kg to 100 mg/kg/day, preferably 0. 01 mg/kg to 50 mg/ 
kg, 1 to 4 times a day. However, the above dosage may be increased or 
decreased according to age, weight and conditions of the patient or the 
administering method. 

The following Preparations and Examples are given for the purpose 
of illustrating the present invention in more detail. 

Preparation 1 

To a suspension of sodium hydride(15. 12g, 60% oil) in 
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tetrahydrofuranQ. 51) was added carefully diethyl malonate(30. 3g) at 0°C 

under nitrogen atmosphere. After stirred for 30 minutes, to the 
reaction mixture was added by portions O-xylylene dibromide(50g), and 
which was stirred for additional 24 hours at ambient temperature. 

To the reaction mixture was added glacial acetic acid at Q°C and 

insoluble material was removed by filtration and the mother liquor was 
concentrated in vacuo, which was added ethyl acetate and poured into 
water. Organic layer was separated. 

Aqueous layer was reextracted with ethyl acetate. Organic 
layers were combined, washed in turn with water, saturated sodium 
chloride in water and dried over magnesium sulfate. 

Evaporation of the solvent gave a residue, which was 
chromatographed on silica-gel eluting with 20% ethyl acetate in n-hexane 

to give 2, 2-diethoxycarbonylindan(43. 64g). 
IR(neat); 2983, 1734, 1456, 1369, 1282, 1248, 1186, 1163cm 1 

h NMR(DMS0-d 6 ) 6 : 1. 17(6H, t, J=7. 1Hz), 3. 48C4H, s), 4. 14C4H, q, J=7. 1Hz), 
7. 13 - 7.25(4H,m), 
(+)APCI MS m/z; 263(M + +1). 

Preparation 2 

To a solution of 2, 2-diethoxycarbonylindan(30g) in dimethyl 
sulfoxide(300ml) was added a solution of lithium chloride(12. lg) in 
water (30ml), which was refluxed for 18 hours at 210°C. 

The reaction mixture was extracted with 50% ethyl acetate in n- 
hexane. Organic layer was washed in turn with water, saturated sodium 
chloride in water and dried over magnesium sulfate. Evaporation of the 
solvent gave a residue, which was chromatographed on silica-gel eluting 
with 9% ethyl acetate in n-hexane to give 2-ethoxycarbonylindan(14. 07g). 
IR(neat); 2979, 1734, 1471, 1454, 1375, 1257, 1211, 1169cm-' 
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h NMR(CDC1 3 )S: 1. 28C3H, t, J=7. 2Hz), 3. 15-3. 40C5H, m), 4. 12-4. 26C2H, 
m), 7. 12 - 7. 14(4H,m), 
(+)APCI MS ro/z; 191(M*+1). 



Preparation 3 

To a suspension of lithium aluminum hydride(3. lg) in 
tetrahydrofuran (160ml) was added carefully 2-ethoxycarbonylindan(7. 79g) 
at 0°C under nitrogen atmosphere. After stirred for 2 hours at ambient 
temperature, the reaction mixture was added in turn with water(7. 8ml), 
4N-aqueous sodium hydroxide solution (7. 8ml), water (23. 4ml) and magnesium 
sulfate. 

Insoluble material was removed by filtration and the mother 
liquor was concentrated in vacuo to give 2-hydroxymethylindan(5. 8g). 
IR(neat); 3338, 2933, 1471, 1034cm" 1 . 

*H NMR(CDC1 3 ) <5 : 2. 60-2. 85(3H, m), 3. 00-3. 15C2H, m), 3. 67(2H, d, J=6. 
4Hz), 7. 10-7. 26C4H, m) 

(+)APCI MS m/z ; 149(M + +1). 



Preparation 4 

To a solution of 2-hydroxyraethylindan in ethyl acetate(lOOml) 
was added in turn with triethylamine(5. 58ml) and methansulfonylchloride 
(2. 95ml) at 0°C under nitrogen atmosphere. After stirred for 18 hours 
at ambient temperature, insoluble material was removed by filtration and 

the mother liquor was poured into IN aqueous hydrochloric acid. 
Organic layer was separated, which was washed in turn with saturated 
sodium chloride in water, saturated sodium hydrogen carbonate in water, 
brine and dried over magnesium sulfate. 

Evaporation of the solvent gave 2-methansulfonyloxyraethylindan 

(7. 81g). 
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IR(KBr) ; 1471, 1414, 1344, 1173, 947cm- 1 

h NMR(CDClg) S : 2. 70-3. 20C8H, m), 4- 23(2H, d, J = (6. 7Hz), 7.10 - 7.26 
(4H, m) 

(+)APCI MS m/z; 2270T+1). 
Preparation 5 

To a solution of 2-methansulfonyloxyinethylindan(7g) in N, N- 
dimethylformamide(50ml) was added sodium iodide (7. 7g), which was 
stirred at 85°C for 3 hours. The reaction mixture was extracted with 50 
% ethyl acetate in n-hexane. Organic layer was washed in turn with 
water, brine and dried over magnesium sulfate. Evaporation of the 
solvent gave a residue, which was chroma tographed on silica-gel eluting 
n-hexane to give 2-iodoraethylindan (5. 59g). 

IR(neat); 2939, 1595, 1473, 1433, 1217, 1176 cm" 1 . 

h NMR(CDClg) (5: 2. 65-2. 90C3H, m), 3. 00-3. 20(2H, m), 3. 34C2H, d, J=6. 
7Hz), 7. 10-7. 25(4H,m) 

(+)FAB/MS m/z ; 259(M'+1). 

Preparation 6 

To ethanol(34ml) was added carefully sodiumCl. 5g) at ambient 
temperature, and stirred for 30 minutes at 40^. To the solution was 
added acetylaminomalonic acid diethyl ester (14. lg) and 2-iodomethylindan 
(5. 59g) in tetrahydrofuran(30ml), and which was refluxed for 18 hours. 
Evaporation of the solvent gave a residue, which was added ethyl acetate 
and poured into water. 

Organic layer was separated. Aqueous layer was reextracted with 
ethyl acetate. Organic layers were combined, and washed in turn with 
water, brine and dried over magnesium sulfate. Evaporation of the 
solvent gave a residue, which was chroma tographed on silica-gel eluting 
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in turn with 50% ethyl acetate in n-hexane and ethyl acetate to give 
ethyl 2-acetamido-2-ethoxycarbonyl-3-(indan-2-yl) propionate^, lg). 

IRCKBr); 3253, 2985, 1745, 1643, 1525,1439, 1379, 1230, 1215, 1176 

cm" 1 . 

! H NMR(CDC1 3 ) 6 : 1. 23-1. 34C6H, m), 2. 06C3H, s), 2. 20-2. 45QH, m), 2.50-2. 
75(4H,m), 2.89-3.01(2H,m), 4. 19-4. 35C4H, m), 6. 89(1H, s). 7. 05-7. 20(4H, m) 
(+)APCI MS m/z ; 348(M + +1). 



Preparation 7 

To a solution of ethyl 2-acetamido-2-ethoxycarbonyl-3-(indan-2- 
yl) propionate(8g) in ethanol(40ml) was added a solution of potassium 
hydroxide (2. 58g) in water (40ml), and which was ref luxed for 3 hours. 
Evaporation of the solvent gave a residue, which was added water (100ml) 
and washed with ethyl acetate. Aqueous layer was acidified with 2N- 
aqueous hydrochloric acid and extracted with ethyl acetate. Organic 
layer was separated and washed in turn with water, brine and dried pver 
magnesium sulfate. 

Evaporation of the solvent gave 2-acetamido-3-(indan-2-yl) 
propionic acid (3. 27g). IRCKBr); 3342, 2937, 2629, 2511, 1709,1618, 
1543, 1275 cm" 1 . 

*H NMR(CD 3 0D) 6 : 1. 80-2. 09C5H, m), 2. 40-2. 70(3H, m), 2. 95-3. 10(2H, m), 4. 
48C1H, dd, J=5. 2, 9. 5Hz), 7. 04-7. 18C4H, m) 

Preparation 8 

A suspension of 2-acetamido-3-(indan-2-yl)propionic acid (3. 27g) 
in IN-aqueous hydrochloric acid (50ml) was stirred at ambient temperature 
for 18 hours. Evaporation of the solvent gave a residue, which was 
washed with diethyl ether to give 2-amino-3-(indan-2-yl) propionic acid 
hydrochloride (3. 16g). 
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IR(KBr); 2985, 1809, 1765, 1579, 1487,1373, 1309, 1261, 1213cm" 1 . 

! H NMRCDaO) 5 : 1. 99-2. 28C2H, m), 2. 55-2. 7K2H, id), 3. 10-3. 25C2H, m), 4. 
12C1H, t, J=6.9Hz), 7. 19-7. 33(4H,m) 
(+)APCI MS m/z ; 206OT+1). 

Preparation 9 

To a solution of 2-amino-3~ ( indan-2-yl) propionic acid 
hydrochloride^, lg) in a mixture of water(30ml) and 1. 4-dioxane(30ml) 
was added di-tert-butyldicarbonate(2. 47g) and triethylamine(4. lml), and 
which was stirred for 18 hours at ambient temperature. Evaporation of 
the solvent gave a residue, which was acidified to pH 2 with IN-aqueous 
hydrochloric acid, and extracted twice with ethyl acetate. The extracts 
were combined, dried over magnesium sulfate, and evaporated in vacuo to 
give 2- t-butoxycarbonylamino-3-(indan-2-yl) propionic acid (3. 76g). 
IR(KBr); 3376, 3323, 1749, 1664, 1539,1450, 1400, 1296cm" 1 . 

NMR(DMSO-ds) 6 : 1. 38C9H, s), 1. 70-1- 90C2H, m). 2. 40-2. 65C1H, m), 2.80 
-3. 10(2H,m), 3.90-4. 10(lH,m), 7. 05-7. 25(4H, m), 12. 48C1H, br, s). 



Preparation 10 

l-Ethyl-3-(3'-dimethylaminopropyl)carbodiimide(0. 84ml) was added 
to a mixture of 2~t-butoxycarbonylamino-3-(indan-2-yl) propionic acid 
(lg), l-methanesulfonylspiro[indoline-3, 4' -piperidine] hydrochlorided. 
07g) and l-hydroxybenzotriazole(574mg) in dichloromethane(20ml) at 
ambient temperature and the resulting mixture was stirred at the same 
temperature overnight. 

The reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was separated, washed with water, brine, and 
dried over magnesium sulfate, and evaporated in vacuo to give 1 ' - [2-tert 
-butoxycarbonylamino-3-(indan-2-yl)propionyl]-l-methanesulfonylspiro 
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[indoline-3, 4 '-piperidine] (1. 91g). 

IR(KBr); 2931, 1709, 1643, 1516,1456, 1350, 1252, 1163cm- 1 . 

h NMR(CDC1 3 )5 : L 46(9H, s), 1. 80-1. 95C6H, m), 2. 50-3. 40Q0H, ra), 3. 85- 
4. 15(3H,m), 4. 50-4. 90(2H,m), 5- 42(1H, d, J =8. 8H r ), 7. 04-7. 42C8H, m). 
(+)APCI MS m/z ; 454(M + -CO;Bu+2), 498(M + -C(CH 3 ) 3 +1). 



Preparation 11 

Trifluoroacetic acid(4ml) was added to a solution of l'-[2-tert- 
butoxycarbonylamino-3-(indan-2-yl)propionyl]-l-methanesulfonylspiro 
[indoline-3, 4 '-piperidine] (1. 81g) in dichloromethane(40ml) at ambient 
temperature and the resulting mixture was stirred at the same 
temperature overnight. 

The reaction mixture was evaporated in vacuo and partitioned 
between ethyl acetate and saturated sodium hydrogen carbonate in water. 
The organic layer was separated, washed with water and brine, dried 
over magnesium sulfate, and evaporated in vacuo to give l'-[2-amino-3- 
(indan-2-yl)propionyl]-l -me thanesulfonylspiro [indoline-3, 4 '-piperidine] 
(1.41g). 

IR(KBr): 2935, 1732, 1691, 1637, 1479,1346, 1161cm" 1 . 

h NMR(CDC1 3 ) S : 1. 70-2. 00C6H, m), 2. 50-2. 90C6H, ra), 2. 92C3H, s), 2.95- 
3.35(3H,m), 3. 79-4. 05C4H, m), 4. 50-4. 80C1H, id), 7. 03-7. 42(8H, m), 
(+)APCI MS m/z ; 454(M + +1). 

Preparation 12 

To a suspension of potassium t-butoxide (840mg) in tetrahydrofuran 
(20ml) was added (methoxymethyl)triphenylphosphonium choloride (2. lg). 
After being stirred for 15 minutes at room temperature, to the reaction 
mixture was added 4, 5-benzocycloheptenone (lg) and the resulting mixture 
was stirred for additional 4 hours at the same temperature. The 
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solvent was evaporated in vacuo and the residue was partitioned between 
ethyl acetate and water. The organic layer was washed with water 
(twice) and brine, dried over magnesium sulfate, and evaporated in vacuo 
to give the residue. To a solution of residue in diethyl ether (10ml), 
was added dropwise perchloric acid (1ml) at 0 °C and the resulting 
mixture was stirred at the same temperature for 3 hours. The reaction 
mixture was pertitioned between diethyl ether and water. The organic 
layer was separated, washed with water (three times) and brine, dried 
over magnesium sulfate, and evaporated in vacuo, to afford 5-formyl-l, 2- 
benzocycloheptene(900mg) as an oil. 

*HNMR(CDClg) S : 1. 53-1. 66(4H, m), 2. 12-2. 24QH, m), 2. 53-2. 92(4H, m), 7.11 
-7. 22(4H,m), 9. 67(1H, s) 

Preparation 13 

A stirred suspention of 5-formyl-l, 2-benzocycloheptene(900rag), 
sodium cyanide (758mg), and ammonium carbonate (4. 8g) in a mixture of 
methanol (20ml) and water (20ml) was refluxed for 18 hours. The 
methanol was evaporated in vacuo, and the remaining was allowed to stand 
at 0°C and stirred for 3 hours. The insoluble, material was collected 
by filteration, washed with water and dried to give 5-Q.2- 
benzocyclohepten-5-yl)hydantoin (730mg) as a solid. 
FT IR(KBr) : 3315, 3238, 1726, 1714, 1452, 1415 cm" 1 
1 HNMR(DMSO-d 6 ) 6 : 1. 16-1. 27C2H. m), 1. 62-2. 08C3H, m), 2. 52-2. 77(4H, m), 3. 
97(lH,d, J=2.0Hz), 7.04-7. 10(4H,m), 7.84(lH,s), 10. 57QH, br. s) 
(-OAPC1 MS m/z : 245(M + +1) 

Preparation 14 

5-(l, 2-benzocyclohepten-5-yl)hydantoin (500mg) was hydrolyzed with a 
suspension of calcium hydroxide (1. 8g) in water (20ml) at 130°C in a 
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sealed tube for 6 hours. 

The insoluble material was removed by filtration. To the filtrate 
was added di-tert-butyldicarbonate (429mg), triethylamine (2ml), and 1,4 
-dioxane (30ml), and the mixture was stirred for 18- hours at ambient 
temperature. Evaporation of the solvent gave a residue, which was 
acidified to pH 2 with lN-hydrochloric acid and extracted twice with 
ethyl acetate. The extracts were combined, dried over magnesium 
sulfate, and evaporated in vacuo to give 2-t-butoxycarbonylamino-2-(l, 2- 
benzocyclohepten-5-yl)acetic acid (380mg) as an oil. 
*HNMR(CDClg) 6 : 1. 26-1. 42(2H, m), 1.45(9H,s). 1. 90-2. 04C3H, m). 2.80-2.82 
(4H,m), 4.07-4. 18(lH,m), 4. 94-4. 96(1H, m), 7. 11-7. 23C4H, m) 



Preparation 15 

l-Ethyl-3-(3'-dimethylaminopropyl)carbodiimide (0- 3ml) was added to 
a mixture of 2-t-butoxycarbonylamino-2-(l. 2-benzocyclohepten-5-yl) 
acetic acid (380mg), l-methanesulfonylspiro[indoline-3, 4' -piperidine] 
hydrochloride (387. 6mg) and 1-hydroxybenzotriazole (207. 6mg) in 
dichlororaethane (20ml) at an ambient temperature and the resulting 
mixture was stirred at the same temperature overnight. 

The reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was separated, washed with water and brine, 
dried over magnesium sulfate, and evaporated in vacuo to give a residue. 

Trifluoro acetic acid (1ml) was added to a solution of the residue 
in dichloromethane (10ml) at ambient temperature and the mixture was 
stirred for 4 hours. The reaction mixture was evaporated in vacuo and 
partitioned between ethyl acetate and a saturated solution of sodium 
hydrogen carbonate in water. The organic layer was separated, washed 
with water and brine, dried over magnesium sulfate, and evaporated in 
vacuo to give 1 1 - [2-amino-2- (1, 2-benzocyclohepten-5-yl)acetyl] -1- 
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methanesulfonylspiro[indoline-3, 4'-piperidine] (450mg) as a powder. 
*HNMR(CDClg) S : 1. 60-1. 81 (10H, m), 2. 05(3H, s), 2. 80-2. 90(5H, m), 2. 93C2H, 
s), 3.60-3.70(lH,m) f 4. 08-4. 12C2H, m), 7. 1-7. 39C8H, m) 

Preparation 16 

2-tert-Butoxycarbonylarainoindan-2-carboxylic acid was prepared 

according to a similar manner to that of Preparation 9. 

FT IR(film) : 3394, 1755, 1660, 1518, 1381, 1369, 1296, 1232, 1159, 
1122cm" 1 

^NMRCCDClg) 6 : L 43C9H, s), 3. 24C2H, d, J=16. 5Hz), 3. 7K2H, d, J=16. 5Hz), 

5. 15ClH.br. s), 7. 13-7. 2K4H, m) 

Preparation 17 

(2-Amino-indan-2-yl)-l-methanesulfonylspiro[indoline-3, 4 ' - 
piper idine-1 '-yl]methanone was prepared according to similar manners to 
those of Preparation 10, and successively Preparation 11. 
(+)APCI MS m/z : 426(M + +1) 

Preparation 18 

2-Acetamide-3-(indan-2-yl)propionic acid (2. 3g) was dissolved in a 
mixture of IN aqueous sodium hydroxide solution (10. 23ml) and water 
(23ml) f and the resulting solution was adjusted to pH 8.0 with IN 
hydrochloric acid. Then the resulting mixture was allowed to warm to 37 
*€, and therein was added cabalt (n) chloride hexahydrate (11.5mg) and 
acylase (acylase amano (11. 5mg). 

After adjusting to pH 7.5, the reaction mixture was stirred for 24 
hours while keeping the temperature at 37°C. To the resulting mixture 
was added water until insoluble material disappeared, and the pH was 
adjusted to pH 1. 9 with cone- hydrochloric acid. The mixture was 
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partitioned between ethyl acetate and water. The organic layer was 
separated and the aqueous layer was reextracted with ethyl acetate. The 
organic layers were combined respectively. 

The organic layer was washed with IN hydrochloric acid, water, and 
brine, and dried over magnesium sulfate. Evaporation of the solvent gave 
crude (2R)-2-acetamide-3-(indan-2-yl)propionic acid as an optically 
impure foam (1. 07g). 

The aqueous layer was washed with ethyl acetate, concentrated in 
vacuo, and azeotroped twice with toluene. The residue was collected, 
washed with toluene, and dried under a reduced pressure to give (2S)-2- 
amino-3-(indan-2-yl) propionic acid hydrochloride as a slid (830mg) 
'HNMR(D 2 0)<5 ;2. 00-2. 15C2H. m), 2. 55-2. 80(3H, m). 3. 10-3. 25C2H, m), 3.70-3.' 
90(lH,m), 7.20-7. 35(4H,m). 
(+)APCI MS m/z; 206OT+1) 

Preparation 19 

(2R)-2-Araino-3-(indan-2-yl)propionic acid hydrochloride was 
prepared according to a similar manner to that of Preparation 8. 
^HNMRCDgO) 6 : 1. 99-2. 28C2H, m), 2. 55-2. 71 (3H, m), 3. 09-3. 25(2H, m), 4.11 
(lH,t, J=6.9Hz), 7. 18-7.33C4H.rn) 
(+)APCI MS m/z : 206 (M + +1) 

Preparation 20 

(2R)-2-tert-Butoxycarbonylamino-3-(indan-2-yl)propionic acid was 
prepared according to a similar manner to that of Preparation 9. 
*HNMR(CDClg) 6 : 1.45C9H,s). 1. 75-2. 20C2H, m), 2. 50-2. 75C3H, m). 3.00-3.25 
(2H,m), 4.30-4.50(lH,m), 4. 90-5. 10C1H, n), 7. 09-7. 25(4H f m) 
(+)APCI MS m/z : 206(M + -C0 o t Bu+2) 
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Preparation 21 

1 '-[(2R)-2-tert-Butoxycarbonylamino-3-(indan-2-yl)propionyl]-l- 
methanesulfonylspiro[indoline-3, 4 '-piperidine] was prepared according to 
a similar manner to that of Preparation 10. 
FT IR(KBr) : 1710. 6, 1641. 1 cm" 1 

*HNMR(CDClg) S : L46(9H,s), 1. 80-1. 95C6H, m), 2. 50-3. 40(1 OH, m), 3.85-4. 
15C3H,jd), 4.55-4.85(2H,m), 5. 41(iH, d, J=8. 9Hz), 7. 04-7. 43(8H, m) 
(+)APCI MS m/z : 454(M + -COg* Bu+2) 
498(M + -C(CH 3 ) 3 +1) 

Preparation 22 

1 [(2R)-2-Amino-3-(indan-2-yl)propionyl]-l-methanesulfonylspiro 
[indoline-3, 4' -piperidine] was prepared according to a similar manner to 
that of Preparation 11. 

*HNMR(CDClg) 6 : 1. 70-2. 00(6H, m), 2. 50-2. 90C6H, m), 2.92<3H,s), 2.95-3.35 
(3H,m), 3.79-4.05(4H,id), 4. 50-4. 80C1H, m), 7. 03-7. 42C8H, m) 
(+)APCI MS m/z : 454(M + +1) 



Preparation 23 

(2S)-2-tert-Butoxycarbonylamino-3-(indan-2-yl)propionic acid was 
prepared according to a similar manner to that of Preparation 9. 
FT IR(film) : 1745. 3, 1666. 2, 1538. 9 cm" 1 

^NMRCCDClg) 6 : 1.45C9H, s), 1. 75-2. 20C2H, m), 2. 50-2. 75C3H, m), 3.30-3.25 
(2H,m), 4.30-4.50ClH,m). 4. 90-5. 10C1H. m), 7. 09-7. 25(4H, m) 
C+)APCI MS m/z : 206 (M + -COg* Bu+2) 

Preparation 24 

1 , -[(2S)-2-tert-Butoxycarbonylamino-3-(indan-2-yl)propionyl]-l- 
methanesulfonylspiro [indoline-3, 4' -piperidine] was prepared according to 

r 
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a similar manner to that of Preparation 10. 
FT IR(film) : 1745. 3, 1668. 1, 1538. 9 cm" 1 

^HMR(CDClg) S : 1. 46C9H, s) t 1. 70-2. O0C6H, m), 2. 50-3. 40C10H, m), 3-85-4. 
15(3H,m), 4. 50-4. 90(2H,m), 5. 41 (1H, d, J=8. 9Hz), 7. 04-7. 43(8H, m) 
(+)APCI MS m/z : 454(M + -C0 2 t Bu+2) 
498 (M + -C(CH g ) 3 +l) 

Preparation 25 

1 , -[(2S)-2-Amino.-3-(indan-2-yl)propionyl]-l-methanesulfonylspiro 
[indoline-3, 4 '-piperidine] was prepared according to a similar manner to 
that of Preparation 11. 

l HNMR(CDClg) 6 : 1. 60-2. 00<6H, m), 2. 50-3. 40C12H, n), 3. 75-4. 80(5H, m), 6. 
95-7. 45 (8H, m) 

(+)APCI MS m/z : 454(M + +1) 
Preparation 26 

Ethyl l-[(2R)-2-amino-3-(indan-2-yl)propionyl]-3-benzylpiperidine-3 
-carboxylate was prepared according to similar manners to those of 
Preparation 10, and successively Preparation 11. 
(+)APCI MS m/z : 435(M + +1) 



Preparation 27 

5-C1, 2-Benzocyclohepten-5-yl)hydantoin (500mg) was hydrolyzed with 
a suspension of calcium hydroxide (1. 8g) in water (20ml) at 130°C in a 
sealed tube for 6 hours. The insoluble material was removed by 
filtration. The filtrate was evaporated in vacuo to give a residue. To 

the residue was added acetic anhydride (0. 3ml) and pyridine (5ml), and 
the mixture was stirred for 5 hours at ambient temperature. Evaporation 

of the solvent gave the residue, to which was added ethyl acetate arid 
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water. 

A pH of the mixture was adjusted to pH 1. 0 with cone, hydrochloric 
acid. The resulting solution was partitioned between ethyl acetate and 
water. The organic phase was separated, washed with water, and dried 
over magnesium sulfate. Evaporation of the solvent gave 2- 

acetylamino-2-(l, 2-benzocyclohepten-5-yl)acetic acid (300mg) as a white 
powder. 

^HNMR(CDgOD) 6 : 1. 13C2H, d, J=5. 0Hz), 1. 90-2. 20C6H, m), 2. 70-2. 90C4H, m), 
3.40-3. 60(2H,m), 7. 01-7. 07C4H, m) 
(+)APCI MS ro/z : 262(M + +1) 



Preparation 28 

2-Acetylamino-2-(L 2-benzocyclohepten-5-yl)acetic acid (300mg) was 
dissolved in IN aqueous sodium hydroxide solution (20ml), and the 
solution was adjusted to pH 8. 0 with IN hydrochloric acid. Then the 
resulting mixture was allowed to warm to 37°C, and therein was added 
cobalt (II) chloride hexahydrate (1. 5mg) and Acylase (Acylase Amano, 
15mg). After being adjusted to pH 7. 5, the reaction mixture was stirred 
for 24 hours, keeping the temperature at 37, °C. To the resulting 
mixture was added water until insoluble material was disappeared, then 
the pH was adjusted to pH 1. 9 with hydrochloric acid, and the resulting 
mixture was partitioned between ethyl acetate and water. The organic 
layer was separated and the aqueous layer was extracted with ethyl 
acetate. 

The organic extracts were combined, washed succesively with 
hydrochloric acid, water and brine, and dried over magnesium sulfate. 
Evaporation of the solvent gave (2R)-2-acety lamino-2- (1 , 2- 
benzocyclohepten-5-y Dace tic acid (160mg) as a foam. 
(+)APCI MS m/z : 262(M + +1) 
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Preparation 29 

A suspention of (2R)-2-acetylamino-2-(l, 2-benzocyclohepten-5-yl) 
acetic acid (140mg) in 2N hydrochrolic acid (20ml) was refluxed with 
stirring for 6 hours. Evapolation of the solvent gave a residue, which 
was added to the solution of di-tert-butyl dicarbonate (94mg) in a 
mixture of water (10ml) and dioxane (10ml). To the solution was added 
triethylamine (0. 16ml) at room temperature. After stirring 18 hours, 
the solvent was removed under a reduced pressure. The residue was 
dissolved in water and therein was added ethyl acetate. The resulting 
mixture was adjusted to pH 2. 0 with 2N hydrochloric acid. THe organic 
layer was separated, washed with 0. IN hydrochloric acid and brine, and 
dried over magnesium sulfate. 

Evaporation of the solvent gave (2R)-2-tert-butoxycarbonylamino-(l, 
2-benzocyclohepten-5-yl)acetic acid (30mg) as a form. 
^HNMR(CDClg) 6 : 1. 20-1. 27 (2H, m), 1. 38(9H, s), 1. 83-2. 2K3H, m), 2.70-2.80 
(4H,m), 4. 10-4.24(lH,m), 5. 11-5. 14(1H, m), 7. 00-7. 10(4H, m) 

Preparation 30 

l-Ethyl-3-(3'-dimethylaminopropyl)carbodiimide (21^1) was added to 
a mixture of (2R)-2-t-butoxycarbonylamino-2-(l, 2-benzocyclohepten-5-yl) 
acetic acid (27mg), l-methanesulfonylspiro[indoline-3, 4 ' -piperidine] 
hydrochloride (28mg), and 1-hydroxybenzot riazole (15mg) in 
dichlorome thane (20ml) at ambient temperature and the resulting mixture 
was stirred at the same temperature overnight. 

The reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was separated, washed with water and brine, 
dried over magnesium sulfate, and concentrated in vacuo to give residue. 

Trifluoro acetic acid (1ml) was added to a solution of the residue 
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in dichloromethane (10ml) at ambient temperature; and the mixture was 
stirred for 4 hours. The reaction mixture was concentrated in vacuo and 
partitioned between ethyl acetate and a saturated solution of sodium 
hydrogen carbonate in water. The organic layer was separated, washed 
with water and brine, dried over magnesium sulfate, and evaporated to 
dryness to give (2R)-l-[2-amino-2-(l, 2-benzocyclohepten-5-yl)acetyl]-l- 
methanesulfonylspiro[indoline~3, 4 '-piperidine] (30mg) as a powder. 
^HNMR(CDClg) 6 : 1. 40-2. 15C13H, m), 2. 70-3. 00C7H, m), 3. 60-4. 10C3H, m), 4. 
60-4. 80(2H,m), 6. 93-7. 66(8H, m) 
(+)APCI MS m/z : 468(M + +1) 

Preparation 31 

A 0. 95M solution of diisobutylaluminium hydride in n-hexane(213ml) 
was added dropwise to a stirred solution of ethyl 3,4- 
dihydronaphthalene-2- carboxylate(20. 48g) in toluene(400ml) at -70 to - 
50°C in the presence of atmospheric N 2 gas over 30 minutes. The 
resulting mixture was stirred at the same temperature for 2 hours, 
allowed to stand at room temperature overnight, and added dropwise to 
stirred 2N hydrochloric acid (100ml) under ice cooling over 30 minutes. 
The organic layer was separated, washed with a 20% aqueous solution of 
potassium sodium tartrate, aqueous sodium bicarbonate, and brine, dried 
over magnesium sulfate, and evaporated in vacuo to give 3,4- 
dihydronaphtalene -2-methanol(8. 24g) as an oil. 
IR(filn); 3336, 2927, 2881, 2833, 1485, 1446 cm-' 

! H NMR(DMS0-d6) 8 ; 2. 16C2H, t, J=8. 15Hz), 2. 74C2H, m), 4. 02(2H, d, J=5. 
3Hz) 4.95GH, t, J=5.3Hz), 6.40GH, s), 7. 01-7. 16C4H, m) 
(+)APCI MS m/z; 1590T+1) 



Preparation 32 
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Thionyl chloride (6. 8ml) was added dropwise to a stirred solution 
of 3, 4-dihydronaphthalene-2-methanol(5. Og) in methylene chloride(lOOml) 
at OX. The resulting mixture was stirred at room temperature for 5 
hours and evaporated in vacuo. The residue was extracted with ethyl 
acetate. The extract was washed with water (three times) and brine, dried 

over magnesium sulfate, and evaporated in vacuo to afford 2- 
chloromethyl-3, 4-dihydronaphthalene(5. 4g) as an oil. 

'H NMR(DMS0-d 6 ) S ; 2. 33C2H, t, J=8. 20Hz), 2. 80C2H, m), 4. 39(2H, s), 6. 63 
(1H, s), 7.06-7. 19C4H, m) 

(+)APCI MS m/z; 143CM-C1) 

Preparation 33 

A 1. 0M solution of Lithium bis (t rimethylsilyl) amide in 
tetrahydrofuran(31. 7ml) was added dropwise to a stirred solution of N- 
diphenylmethylideneglycine methyl ester (7. 65g) in tetrahydrofuranC 180ml) 

at -70°C and then a solution of 2-chloromethyl-3, 4-dihydronaphthalene 
(5. 4g) in tetrahydrofuran(50ml) was added dropwise therein at the same 
temperature. The resulting mixture was allowed to room temperature and 
stirred for 4 hours. 2N hydrochloric acid (75. 5ml) was added dropwise to 
the mixture at 0°C. Evaporation of the tetrahydrofuran gave the residue, 

which was washed with ethyl acetate. The Aqueous layer was evaporated 
in vacuo. The residue was added to 2N hydrochloric acid (100ml), then the 

resulting mixture was refluxed for 3 hours and washed with ethyl 
acetate. Evaporation of the water gave 2-amino-3-(3, 4-dihydronaphthalen 

-2-yl) propionic acid hydrochloride (9. 8g) as a solid. 

IR(NaCl); 3133, 1739, 1404, 1226 cm' 1 

'H NMRCDrf)) <5 : 2.32(2H, t, J=8. 10). 2. 74-2. 99(4H, m) ,4.24(1H, dd, J=5. 
5, 8.3Hz), 6.47C1H, s), 7. 13-7. 24C4H; m) 
C+)APCI MS m/z; 218(M*+1) 
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Preparation 34 

To a solution of 2-amino-3-(3, 4-dihydronaphthalen-2-yl) propionic 
acid hydrochloride (9. 64g) in a mixture of water(lOOml) and L 4-dioxane 
(100ml) was added di-tert-butyldicarbonate(7. 28g) and triethylamine(5. 
3ml), and the resulting mixture was stirred for 18 hours at ambient 
temperature. Evaporation of the solvent gave a residue, which was 
acidified to pH2 with IN hydrochloric acid, and extracted twice with 
ethyl acetate. The extracts were combined, dried over magnesium salfate, 
and evaporated in vacuo to give 2-t-butoxycarbonylamino-3-(3, 4- 
dihydronaphthalen -2-yl) propionic acid (7. 38g) as a solid. 
IR(KBr); 3336, 3068, 1755, 1664, 1533 cm"' 

'H NMRCMeOH-d*) ; 1. 37C9H, s), 2. 25-2. 82C6H, m), 4. 35C1H, q, J=5. 0Hz) 6. 
29C1H. s), 6. 93-7. 10C4H, m) 

Preparation 35 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide(0. 46ml) was added to 
a mixture of 2-t-butoxycarbonylamino-3-(3, 4 -dihydronaphthalen -2-yl) 
propionic acid(464mg), l-methanesulfonylspiro[indoline-3, 4 ' -piperidine] 
hydrochloride(500mg) and 1-hydroxybenzot riazole (267mg) in 
dichloromethane(20ml) at ambient temperature and the resulting mixture 
was stirred at the same temperature overnight. 

The reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was separated, washed with water, brine, and 
dried over magnesium sulfate, and evaporated in vacuo to give l*-[2- 
(tert-butoxycarbonylamino)-3~(3, 4-dihydronaphthalen -2-yl) propionyl]-l 
-methanesulfonylspiro[indoline-3, 4' -piperidine] (780mg) as a foam. 
IR(film); 1706, 1639, 1479, 1456, 1350, 1161 cnf 1 

'H NMR(CDC1 3 ) S ; 1. 40C9H, s), 1. 70-1. 95C6H, m), 2. 23-2. 53C5H, id), 2. 6, 
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and 2. 7C3H, each s\ 3. 22QH, m). 3. 80. and 3-88C2H, each s), 4. 07C1H, 
m), 4. 61-4.69C1H, br-d J=13. 8Hz, 4. 87C1H, m), 5.32(lH.m), 6.28, 6.33, 6. 
39, and 6.42C1H, each s), 6. 38-6. 42 and 6. 84-7. 42C8H, m) 
(+)APCI MS ra/z;566(M*+l) 

Preparation 36 

Trifluoroacetic acid(4ml) was added to a solution of l"-[2-(tert- 
butoxycarbonylamino)-3-C3, 4-dihydronaphthalen -2-yl) propionyl]-l- 
methanesulfonylspiro[indoline-3, 4 '-piperidine] (780mg)in dichlorome thane 
C20ml) at ambient temperature and the resulting mixture was stirred at 
the same temperature overnight. 

The reaction mixture was evaporated in vacuo and partitioned 
between ethyl acetate and saturated sodium hydrogen carbonate in water. 
The organic layer was separated, washed with water and brine, dried over 

magnesium sulfate, and evaporated in vacuo to give 1 '-[2-amino-3-(3, 
4-dihydronaphthalen -2-yl) propionyl]-l-methanesulfonylspiro[indoline-3, 

4' -piperidine] (520mg) as a foam. 

IR(film); 2925, 1635, 1471, 1344, 1159 cm 1 

'H NMR(CDC1 3 ) 6 ; 1. 72-2. 84C1H, m), 2. 88-2. 90C3H, each s), 3.2K1H, m), 
3. 84-4. 18C4H, m), 4. 66C1H, m\ 6. 36C1H, s) , 6. 51-6. 55 and 6. 91-7. 38(8H. 
m) 

C+)APCI MS m/2 ;466(M + +1) 
Preparation 37 

Sodium borohydride(2. 37g) was added to a stirred solution of 5- 
oxo-1, 2-benzocycloheptene-6-carboxylic acid ethyl ester(7. 3g) in 
methanol at QV. The resulting mixture was allowed to stand at room 
temperature for 2 hours, added dropwise to stirred IN hydrochloric acid 
under ice cooling over 30 minutes, and extracted twice with ethyl 
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acetate. The extracts were combined, washed with saturated sodium 
hydrogen carbonate and brine, dried over magnesium salfate, and 
evaporated in vacuo to give 5-hydroxy-l, 2-benzocycloheptene -6- 
carboxylic acid ethyl ester (7. llg) as an oil. 
FT I R (Neat) ; 3473, 2929, 1722, 1448, 1261, 1184 cm' 1 
>H NMR(CDC1 3 ) 6 ; 1. 25C3H, m), 2.0K3H, m), 2. 31-2. 79(4H, m), 3. 60C1H, d, 
J=5Hz),4.08-4.26(2H, m). 5. 07C1H, s), 7. 07-7. 64C4H, m) 

Preparation 38 

A solution of 5-hydroxy-l, 2-benzocycloheptene -6-carboxylic acid 
ethyl ester(7. llg) and p-toluenesulfonic acid monohydrate(570mg)in 
tolueneC 140ml) was refluxed for 2 hours and added dropwise to stirred IN 
hydrochloric acid under ice cooling over 30 minutes. The organic layer 
was washed with IN hydrochloric acid, water, saturated sodium hydrogen 
carbonate, and brine, dried over magnesium salfate, and evaporated in 
vacuo to give 2-benzo-l, 3-cycloheptadiene-4-carboxylic acid ethyl ester 
(6. 32g) as an oil. 

IR(neat) ; 1703, 1448, 1290, 1240, 1198 cm" 1 

'H NMR(CDC1 3 ) 8 ; 1. 35C3H. t, J =7. 1Hz), 2. 00-2. 1K2H. m) 2.24C1H, m) 2.63 
(1H, t, J=5.8Hz), 2. 82(2H, t, J=5. 9Hz), 4. 27(2H, q, J=7. 1Hz), 7.10-7.34 
(4H, m), 7. 70C1H, s) 

Preparation 39 

4-Hydroxy methyl-1, 2-benzo-l, 3-cycloheptadiene was prepared from 
1, 2-benzo-l, 3-cycloheptadiene-4-carboxylic acid ethyl ester in a 
similar manner to Preparation 31. 

] H NMR(CDC1 3 ) S ; 1. 97-2. 09C2H, m), 2.36C2H, t), 2. 78-2. 84C2H, m) 4.21 
(2H, s), 6. 52C1H, s), 7. 10-7. 26(4H, m) 
(+)APCI MS m/z ;157(M-OH) 
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Preparation 40 

4-Chloromethyl-l, 2-benzo-l, 3-cycloheptadiene was prepared from 4 
-hydroxy methyl-1, 2-benzo-l, 3-cycloheptadiene in a similar manner to 
Preparation 32. 

'H NMR(CDCU) <5 ; 1. 64-2. 33C4H, m), 2. 44-2. 5K2H, m), 4. 2K2H, s). 6.58 
(1H, s), 7. 08-7. 16C4H, m) 
(+)APCI MS m/z ;157(M*-C1) 

Preparation 41 

2-Amino-3-(l, 2-benzo-l, 3-cycloheptadien-4-yl)propionic acid 
hydrochloride was prepared from 4-chloromethyl-l, 2-benzo-l, 3- 
cycloheptadiene in a similar manner to Preparation 33. 
] H NMR(M fi 0D-d 3 ) d ; 2. 04C2H, m), 2.37C2H, m), 2. 69C1H, m) 2. 85(3H, m), 4. 
07C1H, dd, J=5.4Hz, J=8. 9Hz), 6.46QH, s), 7. 08-7. 14<4H, m) 

Preparation 42 

2-tert-Butoxycarbonylamino-3-(l, 2-benzo-l, 3-cycloheptadien-4-yl) 
propionic acid was prepared from 2-amino-3-(l, 2-benzo-l, 3- 
cycloheptadien-4-yl) propionic acid hydrochloride in a similar manner to 
Preparation 34. 

'H NMR(CDC1 3 ) S ; 1. 41 (9H, s), 2. 05C2H, m). 2. 31-2. 78C6H, m), 5.00-5.50 
(1H, m), 6.34C1H, s), 7. 09-7. 13C4H, m) 

Preparation 43 

1 '-[2-tert-Butoxycarbonylamino-3-(I, 2-benzo-l, 3-cycloheptadien-4 
-yl) propionyl]-l-methanesulfonylspiro[indoline-3, 4'-piperidine] was 
prepared from 2-tert-butoxycarbonylamino-3-(l, 2-benzo-l, 3- 
cycloheptadien-4-yl) propionic acid in a similar manner to Preparation 
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35. 

'H NMR(CDC1 3 ) S ; 1. 45C9H, s), 1. 64-1. 96C8H, m), 2. 05-2. 78C5H, m\ 2.91 
(3H, id), 2.93-3. 18C1H, m), 3. 83C2H, s). 4. 01 (1H, m), 4. 65C1H, m), 4.88 
(1H, m), 5.37C1H, id), 6. 32C1H, m), 7. 10-7. 42(8H, m) 



Preparation 44 

r-[2-Amino-3-(l, 2-benzo-l, 3-cycloheptadien-4-yl)propionyl]-l- 
methanesulfonylspiro[indoline-3, 4'-piperidine] was prepared from l'-[2- 
(tert-butoxycarbonylainino)-3-(l t 2-benzo-l, 3-cycloheptadien-4-yl) 
propionyl]-l-methanesulfonylspiro[indoline-3, 4' -piperidine] in a 
similar manner to Preparation 36. 
IR(KBr) ; 3735, 1625, 1452, 1338, 1228, 1149 cnf ] 

>H NMR(CDC1 3 ) S ; 1. 71-2. 80C13H, m). 2.89, 2. 9K3H, each s), 3.20C1H, m), 
3. 82-4. 17 (4H, m). 4. 67C1H, m), 6. 38C1H, m), 6. 85 and 7. 12-7. 37 (8H, m) 
(+)APCI MS m/z ;480(r+2) 

Preparation 45 

To a solution of oxalyl chloride (2. 05ml) in dichloromethane (170ml) 
was added dropwise in turn with dimethyls.ulf oxide(3. 22ml), 2- 
hydroxymethylindan(2. 92g) and triethylamine(13. 7ml) at -70°C under 
nitrogen atmosphere. The reaction mixture was allowed to warm to ambient 
temperature and the precipitate was removed by filtration. The filtrate 
was concentrated to give a residue, which was dissolved in ethyl 
acetate, washed in turn with water, IN hydrochloric acid , brine, a 
saturated sodium hydrogencarbonate solution in water, and brine, and 
dried over magnesium sulfate. Evaporation of the solvent gave a residue 
, which was chromatographed on silica gel eluting with 10% ethyl acetate 
in n-hexane to give 2-formylindan (2. 63g) as an oil. 
'H NMR(CDC1 3 ) <5 ; 3. 12-3- 35C5H, m), 7. 17-7. 26 (4H, m), 9. 77C1H, s) 
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Preparation 46 

A stirred suspension of 2-formylindan(2. 63g), sodium cyanide(2- 
65g), and ammonium carbonate(14g) in a mixture of methanol (30ml) and 
water (30ml) was refluxed for 18 hours. Methanol was evaporated in vacuo, 

and the remaining was allowed to 0°C and stirred for 3 hours. The 
insoluble material was collected by filtration, washed with water and 
dried to give 5-(2-indanyl) imidazolidine-2, 4-dione(L 25g) as a solid. 

'H NMR(MSO-de) 6 ; 2. 70-3. 04(5H, m), 4. 18-4. 22(1 H, m), 7. 09-7. 20(4H, m), 

8. 07GH, S), 10. 69(1H, s) 

(+)APCI MS m/z ;217(M + +1) 

Preparation 47 

5-(2-indanyl)imidazolidine-2, 4~dione(l. 25g) was hydrolyzed with a 
suspension of calcium hydroxide(4. 46g) in water(SOml) at 130^ in a 
sealed tube for 6 hours. 

Insoluble material was removed by filtration. To the filtrate was 
added di-tert-butyldicarbonate(981mg), triethylamineQ. 5ml), and 1.4- 
dioxane(30ml), and the mixture was stirred for 18 hours at ambient 
temperature. Evaporation of the solvent gave a residue, which was 
acidified to pH2 with IN hydrochloric acid and extracted twice with 
ethyl acetate. The extracts were combined, dried over magnesium sulfate, 
and evaporated in vacuo to give 2-tert-butoxycarbonylamino-(2-indanyl) 
acetic acid(330mg) as an oil. 
'H NMR(CDC1 3 ) S ; 1. 44(9H, s), 2. 69-3. 66 (4H, m), 4.40-4.50UH, m) 5.00-5. 
10C1H, m), 7. 10-7. 19C4H, m) 

Preparation 48 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide(0. 24ml) was added to 
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a mixture of 2-tert-butoxycarbonylamino-(2-indanyl)acetic acid(300mg), 
1-methanesulf onylspiro[indoline-3, 4 ' -piperidine] hydrochloride (312mg), 
and l-hydroxybenzotriazole(167mg) in dichloromethaneQOmDat an ambient 
temperature and the resulting mixture was stirred at the same 
temperature overnight. 

The reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was separated, washed with water and brine, 
dried over magnesium sulfate, and evaporated in vacuo to give a residue. 

Trifluoroacetic acid(lml) was added to a solution of the residue 
in dichloromethane(lOml) at ambient temperature and the mixture was 
stirred for 4 hours. The reaction mixture was evaporated in vacuo and 
partitioned between ethyl acetate and a saturated solution of sodium 
hydrogen carbonate in water. The organic layer was separated, washed 
with water and brine, dried over magnesium sulfate, and evaporated in 
vacuo to give 1 '-[2-amino-2-(2-indanyl)acetyl] -1-methanesulf onylspiro 
[indoline-3, 4 ' -piperidine] (350mg) as a powder. 

] H NMR(CDC1 3 ) S ; 1. 52-2. 00C4H, m), 2. 10-3. 2K12H, m), 3. 86-4. 10<4H, m), 
4. 60-4.70QH, m), 7. 03-7. 37 (8H, m) 
C+)APCI MS m/z ;440(M + +1) 

Preparation 49 

1- [(2R)-2-amino-3-(2-indanyl)propionyl] ~4- (2-keto- 1 - 
benzimidazolinyDpiperidine was prepared f rom (2R) -2-tert- 
butoxycarbonylamino-3-(indan-2-yl)propionic acid in a similar manner to 
Preparation 48. 

'H NMR(CDC1 3 ) 6 ; 1. 65-2. 00(6H, m), 2.10-2.75(511, m), 3. 00-3. 25C3H, m) 3. 
80-3.92C1H, m), 4. 00-4. 10C1H. id), 4. 50-4. 60C1H, m), 4. 80-4. 95C2H, m), 6. 
80-7.26C8H, m), 9. 64C1H, br-s) 

APCI MS m/z ;405CM 4 +1) 
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Preparation 50 

To a solution of methyl 2-acetylamino-2-(dimethoxyphosphoryl) 
acetateCl. 51g) in acetonitrile(20ml) was added 1, 8-diazabicyclo[5. 4. 
0] undec-7-ene (0.85ml). After 10 minutes, 5-formyl-l, 2- 
benzocyclohepteneCl. Og) was added and the resulting mixture was stirred 
for 2 days at room temperature. The solution is diluted with ethyl 
acetate, washed with IN sulfuric acid, dried, and concentrated under 
vacum. The residue was filtered through silica gel (hexane / ethyl 
acetate 1:1) to give 2-acetylamino-3-(l, 2-benzocyclohepten-5-yl)-2- 
propenoic acid methyl ester (460mg) as a solid. 

'H NMR(CDC1 3 ) S ; L 20-1. 38C2H, m), 2. 00-2. 10(2H, m), 2. 17C3H, s) 2.70-2. 
90C5H, m), 3.76C3H. s), 6.50QH, d, J=10.4Hz) 7. 05-7. 15C4H, m) 
APC1 MS m/z ;288(ir+l) 

Preparation 51 

A mixture of 2-acetylamino-3-(l, 2-benzocyclohepten-5-yl)-2- 
propenoic acid methyl ester(460mg) and 109S Pd/C(100mg)in methanol (10ml) 
was stirred in the presence of an atmospheric hydrogen for 2 hours at 
room temperature and filtered. 

The filtrate was evaporated in vacuo to give 2-acetylamino-3-(l, 2 
-benzocyclohepten-5-yl) propionic acid methyl ester (4B0mg) as a solid. 

'H NMR(CDC1 3 ) 6 ; 1. 10-1. 30C2H, m), 1. 48-2. 05(8H, m), 2. 70-2. 89(4H, m), 
3. 74(3H, s), 4.70GH, t-d. J=8, 4. 7Hz) t 5. 87C1H, d. J=8. 0Hz) t 7.00-7.10 
(4H, m) 

APCI MS m/z ;290(im) 
Preparation 52 

A stirred suspension of 2-acetylamino-3-(l, 2-benzocyclohepten-5- 
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yDpropionic acid methyl ester(460mg) in 2N hydrochloric acid (20ml). 
The solvent was evaporated in vacuo. Di-tert-butyldicarbonate(320mg) and 

triethylamined. 5ml) was added to a solution of the residue in a 
mixture of water (5ml) and 1. 4-dioxane(5ml), and the mixture was stirred 

for 18 hours at room temperature. Evaporation of the solvent gave a 
residue, which was acidified to pH2 with IN hydrochloric acid, and 
extracted twice with ethyl acetate. The extracts were combined, dried 
over magnesium sulfate, and evaporated in vacuo to give 2-tert- 
butoxycarbonylamino-3-(l, 2-benzocyclohepten-5-yl) propionic acid(520mg) 
as a solid. 

'H NMR(CDC1 3 ) S ; 1. 00-2. 10O6H, m), 2- 60-2. 80 (4H, m), 4. 30-4. 45(1H, m), 
4. 90-4. 95(1H, m), 7. 00-7. 15(4H, m) 

Preparation 53 

1' - [2-Amino-3-(l. 2-benzocyclohepten-5-yl)propionyl] -1- 
methanesulfonylspiro[indoline-3, 4 ' -piper idine] was prepared form 2-tert 
-butoxycarbonylamino-3-(L 2-benzocyclohepten-5-yl) propionic acid in a 
similar manner to Preparation 48. 

! H NMR(CDC1 3 )S; 1. 20-3. 40C22H. m) 3-87-4.14(411, m), 4. 59-4. 65(1H, m), 
7. 09-7. 41 (8H, m) 
APCI MS m/z ;4820T+1) 

Example 1 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 
(885mg) was added to a solution of 1 '-[2-amino-3-(indan-2-yl)propiony Il- 
l-met hanesulf onylspiro [indoline-3, 4 ' -pi per idine] (1. 4g), N-tert- 
butoxycarbonyl- a -methylalanine(700mg) and 1 -hydroxy benzotriazole(486mg) 
in dichloromethane(30ml) at ambient temperature, and the resulting 
mixture was stirred at the same temperature overnight. The reaction 
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mixture was partitioned between ethyl acetate and water. The organic 
layer was washed with water and brine, dried over magnesium sulfate, and 

evaporated in vacuo. The residue was chromatographedCn-hexane-ethyl 
acetate) over silica gel to afford N-[l-[(l-methanesulfonylspiro 
[indoline-3, 4 , -pipe^idine]-^-yl)carbonyl]-2-(indan-2-yl)ethyl]-2-tert- 
butoxycarbonylamino-2-^lethy lpropanamide ( 1 . 64g) . 

IRCKBr); 2933, 1716, 1637, 1506, 1470, 1454, 1350, 1252, 1161cm" 1 . 
h NMRCCDClg) 6 : 1. 40-1. 1505H, m), 1. 65-2. 10C6H, m) t 2. 40-3. 40C10H, m), 

3.80-4.20(3H,m) f 4. 50-4. 70(11 m), 4.94(lH,s), 5. 00-5. 20QH, m). 
(+)APCI MS m/z ; 639(M + +1). 



Example 2 

A suspension of N-[l-[(l-inethanesulfonylspiro[indoline-3, 4 1 - 
piperidine]-l' -yl) car bony 1] -2- (indan-2-y 1) ethyl] -2-ter t- 
butoxycarbonylamino-2-methylpropanamide(L 5g) in 4N-hydrogen chloride in 
ethyl acetate(5ml) was stirred at ambient temperature for 9 hours and 
evaporated in vacuo. The residue was powdered from ethyl acetate and 
the powder was washed with diethyl ether to afford 2-amino-N-[l-[(l- 
methanesulfonylspiro[indoline-3, 4'-piperidine]-l '-yl)carbonyl]-2-(indan- 
2-yl)ethyl]-2-methylpropanaraide hydrochloride, 
mp: 185. 4-187. Or 

IRCKBr); 2850. 1670, 1629, 1539, 1471, 1342, 1157cm" 1 . 
^HNMRCCDgOD) 6 : L 60-2. 10C13H, m), 2. 40-3. 50C9H, m), 3. 90-4. 20C3H, m), 
4.40-4. 65(lH,m), 4. 95-5. 10C1H, m>, 7. 03-7. 40C8H, m), 
(+)APCI MS m/z ; 539(M + +1). 

Example 3 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (283mg) 
was added to a solution of 1 , -[2-amino-2-(l, 2-benzocyclohepten-5-yl) 
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acetyl]-l-niethanesulfonylspiro[indoline-3, 4 ' -piperidine] (450mg), N-tert 
-butoxycarbonyl-a-methylalanine (224mg), and 1-hydroxybenzotriazole 
(156mg) in dichloromethane (10ml) at an ambient temperature, and the 
resulting mixture was stirred at the same temperature overnight. The 
reaction mixture was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, dried over magnesium 
sulfate. Evaporation of the solvent gave a residue, which was 
chromatographed (n-hexane-ethyl acetate) over silica gel to afford N-[[l 
-(1, 2-benzocyclohepten-5-yl)-2-oxo-2-(l-methanesulfonylspiro[indoline-3, 
4'-piperidine]-r -yl) ] ethyl] -2- te rt -but ox year bony lam i no- 2 - 
methylpropanamide (444mg). 

FT IR(KBr) : 2979, 2931, 1722, 1714, 1641, 1631, 1454, 1348, 1161 cm" 1 
^NKRCCDClg) 6 : 1. 36-1. 4805H, m). 1. 54-1. 99C8H. m), 2. 61-2. 78C6H, m), 2. 
92C3H.S), 3. 20-3. 23ClH.ni). 3. 87-3. 96(2H, m), 4. 00-4. 10QH, m), 4.62-4.68 
(2H,m), 4.8-4. 90 (2H.ra), 7. 03-7. 60 (8H. m) 
(+)APCI MS m/z : 653(M + +1) 



Example 4 

A suspension of N-[ [1-(1, 2-benzocyclohepten-5-yl)-2-oxo-2-(l- 
methanesulf onylspiro [indoline-3, 4 ' -piperidine] -1 ' -yl)] ethyl] -2-tert- 
butoxycarbonylamino-2-methylpropanamide (444mg) in 4N hydogen chloride 
in ethyl acetate (3ml) was stirred at ambient temperature for 5 hours 
and evaporated in vacuo to give a residue. 

The residue was powdered from ethyl acetate and the powder was 
washed with diethyl ether to afford 2-amino-N-[[l-(l, 2-benzocyclohepten- 
5~yl) -2-0X0-2- (1-methanesulf onylspiro [indoline-3, 4 '-piperidine] -1 *-yl)] 
ethyl] -2 -methylpropanamide hydrochloride (300mg). 

FT IR(KBr) : 2929, 1678, 1639, 1628, 1514, 1479, 1454. 1346, 1159 cm" 1 
^NMRCCDqOD) 6 : 1. 57-1. 60C6H. m), 1. 62-2. 32C9H, m), 2. 82-2. 86(6H, m). 2.97 
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(3H, s), 3.32-3.36(lH,m) f 3. 94-4. 1K3H, m), 4. 55-4. 60(1 H, m), 7. 07-7- 56C8H, 
m) 

Example 5 

N-[2- [(l-methanesulfonylspiro[indoline-3, 4 1 -piperidine]-l *-yl) 
carbonyl]-indan-2-yl]-2-aroino-2-ii)ethylpropanamide hydrochloride was 
prepared according to similar manners to those of Example 1, and 
successively Example 2. 
LD MS m/z : 533 (M + +1+Na) 



Example 6 

N-[(lR)-l-[(l-Methanesulfonylspiro[indoline-3, 4 '-piperidine]-l '-yl) 
carbonyl] -2- (indan-2-yl) ethyl] -2-tert-butoxycarbony lamino-2- 
methylpropanamide was prepared according to a similar manner to that of 
Example 1. 

FT IR(KBr) : 1710.6, 1675.8, 1641.3, 1511.9, 1483.0 cm" 1 
^HNMRCCDClg) S : 1. 40-2. 05(21 H, m), 2. 45-3. 35Q0H, m), 3. 80-4. 20C3H, m), 4. 
45-4.70ClH.in), 4. 9K1H, br. s), 5. 00-5. 20C1H, m), 7. 00-7. 45(8H, m) 
(+)APCI MS m/z : 539(M + -C0 2 t Bu+2) 
583(M + -C(CH g ) 3 +l) 

Example 7 

2-Amino-N- [(1R)-1- [Cl-methanesulfonylspiro[indoline-3, 4 1 - 
piperidine] -1 1 -yDcarbonyl] -2-(indan-2-yl)ethyl] -2-methylpropanamide 
hydrochloride was prepared according to a similar manner to that of 
Example 2. 

*HNMR(CDgOD) 6 ; 1. 60-2. 10C13H, m). 2. 40-3. 50C9H, m), 3. 90-4. 20C3H. m), 4. 
40-4. 65QH, m), 4. 95-5. 10C1H, m), 7. 00-7. 40C8H, n) 
(+)APCI MS m/z : 539(M + +1) 
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Example 8 

N-[(lS)-l-[(l-Methanesulfonylspiro[indoline-3, 4'-piperidine]-r-yl) 
carbonyl]-2-(indan-2-yl) ethyl] -2-ter t-butoxy car bony lam ino-2- 
methylpropanaraide was prepared according to a similar manner to that of 
Example 1. 

FT IR(film) : 1706.7, 1641.1. 1511.9 cm" 1 

^HNHRCCDClg) S : 1. 40-2. 05C21H. m), 2. 45-3. 35(1 OH, m), 3. 80-4. 20C3H, m), 4. 
45-4.70aH.mX 4. 93(lh, br. s), 5. 00-5. 20C1H, m), 7. 00-7. 45(8H, m) 
(+)APCI MS m/z : 539(M + -C0 2 t Bu+2) 

Example 9 

2-Amino- N- [C1S)-1- [methanesulf onylspiro [indoline-3, 4 ' -piperidine] - 
1 , -yl)carbonyl]-2-(indan-2-yl)ethyl]-2-methylpropanamide hydrochloride 
was prepared according to a similar manner to that of Example 2. 
^NMRCCDgOD) 6 : 1. 60-2. 10C13H, m) f 2. 40-3. 50(9H, m), 3. 90-4. 20C3H, m), 4. 
40-4. 650H,m), 4. 95-5. 10C1H, ra), 7. 00-7. 40C8H, m) 
(+)APC1 MS m/z : 539(M + +1) 

Example 10 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride(31mg) 
was added to a stirred mixture of 1' [2-amino-3-indan-2-yl)propionyl]-l- 
methanesulfonylspiro [indoline-3, 4' -piperidine] (48mg), 1 - 
hydroxybenzotriazole(17mg) in dichloromethane(5ml). After stirring for 4 
hours, the reaction mixture was evaporated and the residue was 
partitioned between ethyl acetate and water. The organic layer was 
separated, wased by turns with 0- IN hydrochoric acid, brine, a suturated 
solution of sodium hydrogen carbonate in water, and brine (twice), and 
dried over magnesium sulfate. Evaporation of the solvent gave a residue, 
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which was chromatographed on silica gel eluting with a mixture of n- 
hexane and ethyl acetate. Active fractions were combined and 
concentrated in vacuo to give a foam. 

A solution to this material in 4N hydrogene chloride in ethyl 
acetate (5ml) was stirrred for 2 hous at ambient temperature. The 
reaction mixture was evaporated and azeotroped three times with ethyl 
acetate to gibe a powder. The powder was collected, washed with ethyl 
ether, and dried in vacuo to give N-[l-(indan-2-ylmethyl)-2-oxo-2-(l- 
methanesulfonylspiro[indoline-3, 4 ' -piper idine] -1 * -yl) ethyl] -4- 
piperidinecarboxamide hydrochloride (50mg) 

'HNMRCCD3OD) 6 \L 75-2. 25C12H, m), 2. 40-3. 50Q3H, m), 3. 90-4. 20(3H, m), 4.40 
-4. 65(lH,m), 4.90-5. 10(lH,m), 7. 00-7. 45(8H, m). 
C+)APCI MS m/z; 565(M + +1) 

Example 11 

Ethyl 1- [(2R)-2-Araino-2-methylpropionylamino-3-(indan-2-yl) 
propionyl]-3-benzylpiperidine-3-carboxylate hydrochloride was prepared 
according to similar manners to those of Example 1, and successively 
Example 2. 

*HNMR(CDgOD) (mixture of rotamers) 6 : 1. 03-5. 20(29H, m), 7. 00-7. 30(9H, m) 
(+)APCI MS m/z : 520(M + +1) 

Example 12 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiiraide hydrocloride (19mg) 
was added to a solution of (2R)-1 '-[2-amino-2-(l, 2-benzocyclohepten-5- 
yl)acetyl]-l-methanesulfonylspiro[indoline-3, 4 '-piperidine] (30mg), N- 
tert-butoxycarbonyl- a -methylalanine (15mg), and 1-hydroxybenzotriazole 
(10. 4mg) in dichloromethane (10ml) at ambient temperature, and the 
resulting mixture was stirred at the same temperature overnight. The 
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reaction mixture was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, dried over magnesium 
sulfate, and concentrated in vacuo. The residue was chroma tographed (n- 
hexane-ethyl acetate) over silica gel, and active fractions were 
concentrated in vacuo to give a foam. 

A suspention of the foam in 4N hydrogen chloride in ethyl acetate 
(5ml) was stirred at ambient temperature for 5 hours, and evaporated to 
dryness. The residue was powdered from ethyl acetate and the powder was 
washed with diethyl ether to afford (lR)-2-Amino-N-[[l-(l, 2- 
benzocyclohepten-5-yl)-2-oxo-2-(l-methanesulfonylspiro [indoline-3, 4 ' - 
piperidine]-l'-yl)]ethyl]-2-methylpropanamide hydrochloride (28mg) as a 
solid. 

FT IR(KBr) : 2929, 1674, 1624, 1523, 1477, 1458, 1346, 1159 cm" 1 
^HNHR(CDgOD) d : 1. 46-1. 61 (6H, m), 1. 82-2. 32C9H. m), 2. 83-3. 0K9H, m), 3.30 
-3.36(lH,m), 3. 90-4. 60(4H,m), 7. 06-7. 40C8H, m) 
(+)APCI MS ra/z : 553(M + +1) 

Example 13 

1 — Ethyl — 3 — ( 3 — dimethylaminopropyl ) carbodiimide 
hydrochloride (255mg) was added to a solution 1 ' — [2 — amino — 3 
— ( 3 , 4 - dihydronaphthalen — 2 - yl ) propionyl ] — 1 - 
methanesulfonylspiro [indoline - 3, 4' - piperidine] (520rng), N - tert - 
butoxycarbonyl — a — methylalanine ( 255mg ) , and 1 — 
hydroxybenzotriazole (182mg) in dichloromethane (20ml) at ambient 
temperature, and the resulting mixture was stirred at the same 
temperature overnight. 

The reaction mixture was partitioned between ethyl acetate 
and water. The organic layer was washed with water and brine, 
dried over magnesium sulfate, and evaporated in vacuo. The residue 
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was chroma tographed (n — hexane — ethyl acetate) over silica gel to 
afford N - [ 1 — [ ( 1 — methanesulf onylspiro [ indoline — 3 , 4 * — 
piperidine] - 1 ' - yl) carbonyl] - 2 - (3, 4 - dihydronaphthalen — 2 - 
yl ) ethyl ] — 2 — [ ( tert — butoxycarbonyl ) amino ] — 2 — 
methylpropanamide (740mg) as a foam. 

l H NMR (CDC1 3 ) S ; 1.43 (15H, s), 1.57- 1.69 (6H, m), 2.05-2.83 (5H, 
m), 2.88, 2.90 (3H, each, s), 3.22 (1H, m), 3.83 (2H, m), 4.12 (1H, m), 
4.61 (1H, br-d, J = 13.0Hz), 4.90 (1H, s), 5.18 (1H, t, J = 8.4Hz), 6.24, 
6.28 (1H, each s). 6.40- 6.44 and 6.84-7.41 (8H, m) 

( + ) APCI MS m/z ; 652 (M + + 1) 

Example 14 

A suspension of N — [1 — [(1 — methanesulf onylspiro [indoline — 
3, 4 — piperidine] — 1 ' — yl) carbonyl] — 2 — (3, 4 '.— dihydronaphthalen 

— 2 — yl ) ethyl ] — 2 — [ ( tert - butoxycarbonyl ) amino ] — 2 — 
methylpropanamide (181mg) in 4N hydrogen chloride in ethyl acetate 
( 5ml ) was stirred at ambient temperature for 5 hours and 
evaporated in vacuo. The residue was powdered from ethyl acetate 
and the powder was washed with diethyl ether to afford 2 — amino 

— N — [1 — [(1 — methanesulfonylspiro [indoline — 3, 4' — piperidine] — 

1 * — yl) carbonyl] — 2 - (3, 4' — dihydronaphthalen — 2 - yl) ethyl] - 

2 — methylpropanamide hydrochloride (139mg) as a solid, 
mp ; 186.0 - 187.0 °C 

IR (KBr) ; 2929, 1629, 1522, 1471, 1344, 1157 cm"' 
l H NMR (MeOD-d 3 ) 6 ; 1.47 - 1.50 (3H, m), 1.58-1.61 (3H, m) , 
1.75- 1.99 (4H, m) t 2.29-2.41 (2H, m), 2.61 -2.84 (5H, m) 2.96, 2.99 
(3H, each s), 3.31 (1H, m), 3.92 (1H, m), 4.09 (1H, m), 4.54 (1H, bd - 
d J = 15.5Hz), 5.18 (1H, m), 6.33 (1H, d, J = 5.1Hz) 6.64 - 6.67 and 6. 
88 - 7.40 (8H, m) 
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( + ) APCI MS m/z ; 551 (M + +l) 
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Example 15 

A mixture of N - [1 - [(1 — methanesulfonylspiro [indoline - 3, 
4 ' - piperidine] - 1* - yl) carbonyl] -2- (3, 4 - dihydronaphtalen - 
2 - yl ) ethyl ] - 2 - [ ( tert - butoxycarbonyl ) amino ] - 2 - 
methylpropanamide (540mg) and 10% Pd/C (65mg) in methanol 
(10ml) was stirred in the presence of an atmospheric hydrogen at 
room temperature for 5 hours and filtered. The filtrate was 
evaporated in vacuo to afford N - [1 - [(1 - methanesulfonylspiro 
[indoline -3, 4 ' - piperidine] - 1' - yl) carbonyl] -2- (1, 2, 3, 4, - 
tetrahydronaphthalen - 2 - yl) ethyl] -2- [(tert - butoxycarbonyl) 
amino - 2 - methylpropanamide (439mg) as a foam. 

IR (film) ; 2927, 1714, 1637, 1506, 1485, 1454, 1350 cm" 1 
l K NMR (CDCla) 6 ; 1.41 (9H, s), 1.45 (6H, s). 1.48-2.05 (8H, m), 
2.45-2.79 (4H, m), 2.92 (3H, s), 3.02-3.26 (3H, m), 3.83, 3.85 (2H, each 
s), 4.07-4.18 (1H, m), 4.59 (1H, m),4.92 (1H, s), 5.15 (1H, m), 7.00- 
7.42 (8H, m) 

( + ) APCI MS m/z ; 654 (M + + 1) 

Example 16 

A suspension of N — [1 - [(1 - methanesulfonylspiro [indoline - 
3, 4' - piperidine] - l'-yl) carbonyl] -2 - (1, 2, 3, 4- 
tetrahydronaphthalen - 2 - yl) ethyl] -2- [(tert - butoxycarbonyl) 
amino] - 2 — methylpropanamide (384mg) in 4N hydrogenchloride in 
ethyl acetate (5ml) was stirred at ambient temperature for 5 hours 
and evaporated in vacuo. The residue was powdered from ethyl 
acetate and the powder was washed with diethyl ether to afford 2 
— amino — N - [1— [(1— methanesulfonylspiro [indoline - 3, 4' - 
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piperidine] - 1 ' - yl) carbonyl] -2- (1, 2, 3, 4- tetrahydronaphthalen 

— 2 — yl) ethyl] — 2 - methylpropanamide hydrochloride as a solid, 
mp ; 190.0- 192.0 °C 

IR (KBr) ; 2923, 1674, 1629, 1535, 1469, 1344, 1240 crrT 1 

»H NMR (MeOD - da) S ; 1.60 (6H, m), 1.71 - 2.05 (8H, m), 2.52 - 2. 

91 (6H, m), 2.97 (3H, s), 3,43 (1H, m), 3.92-4.15 (3H, m), 4.50 (1H, m), 

5.10 (1H, m), 6.88 - 7.38 (8H, m) 

Example 17 

N - [1 - [(1 - Methanesulfonylspiro [indoline - 3, 4' - piperidine] 

— 1 ' — yl) carbonyl] — 2 — (1, 2 - benzo — 1, 3 — cycloheptadien - 4 — yl) 
ethyl] - 2 — [(tert - butoxycarbonyl) amino — 2 — methylpropanamide 
was prepared from 1' — [2 — amino — 3 — (1, 2 — benzo — 1,3 — 
cycloheptadien - 4 - yl ) propionyl ] — 1 - methanesulfonylspiro 
[indoline — 3, 4' — piperidine] in a similar manner to Example 13. 

FT IR (film) ; 1709, 1635, 1554, 1452, 1354, 1163 cm" 1 
NMR (CDC1 3 ) 6 ; 1.44 (15H, s), 1.75 - 2.01 (6H, m), 2.04 - 2.77 (7H, 
m), 2.89, 2.91 (3H, each s), 3.17-3.24 (1H, m), 3.74 - 3.90 (2H, m), 4. 
06-4.14 (1H, m),4.60-4.66 (1H, m), 4.90 (1H, s), 5.10-5.20 (1H, m), 
6.32 (1H, d, J = 8.1), 6.20-6.24, 6.78- 6.85 and 7.00-7.41 (8H, m) 
( + ) APCI MS m/z ; 665 (M + + 1) 

Example 18 

N - [1 - [(1 — Methanesulfonylspiro [indoline — 3, 4' - piperidine] 

— 1" - yl) carbonyl] - 2 - (1, 2 - benzocyclohepten - 4 - yl) ethyl] - 
2 — [(tert - butoxycarbonyl) amino — 2 — methylpropanamide was 
prepared according to a similar manner to that of Example 15. 

FT IR (film) ; 1711, 1641, 1512, 1458, 1452, 1350, 1248, 1161 cm" 1 
X H NMR (CDCU) 6 ; 1.30- 2.05 (26H, m), 2.69 - 2.75 (4H, m), 2.&0 
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-2.95 (5H, m), 3.80-3.83 (2H, m), 4.08-4.12 (1H, m), 4.50-4.55 (1H, 
m), 4.85-4.91 (1H, m), 5.05-5.11 (1H, m), 7.07 - 7.42 (8H, m) 
( + ) APCI MS m/z ; 667 (MH1) 

Example 19 

N - [1 - (1 - Methanesulfonylspiro [indoline - 3, 4' - piperidine] 

— 1 ' - yl) carbonyl] - 2 - (1,2- benzo — 1, 3 - cycloheptadien — 4 — yl) 
ethyl ] - 2 — amino - 2 - methylpropanamide hydrochloride was 
prepared according to a similar manner to that of Example 14. 

FT IR (KBr) ; 1631, 1529, 1479, 1469, 1346, 1159 cm"' 
( + ) APCI MS m/z ; 565 (M + +l) 

'H NMR (MeOD-d 3 ) 6 ; 1.50, 1.51 (3H, each s), 1.60, 1.61 (3H, each 
s) 1.73- 1.99 (6H, m), 2.37-2.82 (7H, m), 2.90, 2.94 (3H, each s),3.30 
-3.40 (1H, m), 3.91, 3.93 (2H, each s), 4.10-4.15 (1H, m),4.55 (1H, 
br — d, J = 14.2), 5.15 - 5.20 (1H, m), 6.40 - 6.44 (1H, m), 6.82 - 6.89 and 
7.07 - 7.39 (8H, m) 

Example 20 

N — [1 - (1 - Methanesulfonylspiro [indoline - 3, 4' - piperidine] 

- 1 ' - yl) carbonyl] - 2 - (1,2- benzocyclohepten - 4 - yl) ethyl] - 
2 — amino — 2 — methylpropanamide hydrochloride was prepared 
according to a similar manner to that of Example 16. 

FTIR (KBr) ; 1674, 1628, 1533, 1467, 1344, 1234, 1157 cm" 1 

m NMR (MeOD) 6 ; 1.49 - 1.73 (17H, m), 2.79 - 2.94 (6H, m), 2.97 

(3H, s), 3.90-3.95 (3H, m), 4.44-4.48 (1H, m), 5.04-5.10 (1H, m), 7. 

06 - 7.40 (8H, m) 
-( + ) APCI MS m/z ;567 (M + +l) 



Example 21 
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1 - Ethyl - 3 - ( 3 - dimethylaminopropyl ) carbodiimide 
hydrochloride (201mg) was added to a solution of 1' - [2 - amino 

- 2 - (2 - indanyl) acetyl] - 1 - methanesulfonylspiro [indoline - 3, 4' 

- piperidine] (300mg), N - tert - butoxycarbonyl - a- methylalanine 
(160mg), and 1 - hydroxybenzotriazole (HOmg) in dichloromethane 
(20ml) at ambient temperature, and the resulting mixture was 
stirred at the same temperature overnight. 

The reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water and brine, dried 
over magnesium sulfate, and evaporated in vacuo. The residue was 
chroma tographed (n — hexane — ethyl acetate) over silica gel, and 
active fractions were concentrated in vacuo to give a foam. 

A suspension of this material in 4N hydrogen chloride in ethyl 
acetate (5ml) was stirred at ambient temperature for 5 hours, and 
evaporated in vacuo. The residue was powdered from ethyl acetate 
and the powder was washed with diethyl ether to afford 2 — amino 
-N- [[1 - (2 - indanyl) - 2 - oxo - 2 - (1 - methanesulfonylspiro 
[ indoline - 3 , 4 ' - piperidine ] - 1 ' - yl ) ] ethyl ] - 2 - 
methylpropanamide hydrochloride (360mg) as. a solid. 

'H NMR (CD 3 OD) S ; 1.52-2.00 (10H, m), 2.76-3.20 (9H, m). 3.40 
-3.50 (1H, m), 3.90-4.15 (3H t m), 4.50-4.65 (1H, m), 4.90-5.01 (1H, 
m), 7.05-7.40 (8H, m) 

( + ) APCI MS m/z ; 525 (NT + 1) 

. Example 22 

[N- (1R) - [1- [(2 -Indanyl) methyl] - 2 - oxo - 2 - [4- (2 

- keto - 1 — benzoimidazolinyl ) piper idin - 1 — yl ] ethyl - 4 - 
piper idinecarboxamide hydrochloride was prepared from 1 — [(2R) — 
2 - amino - 3 - (2 - indanyl) propionyl] - 4 — (2 - keto - 1 - 
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benzimidazolinyl) piperidine in a similar manner to Example 21. 
APCI MS m/z ; 516 (M + +l) 



Example 23 

N- [1- [(1 - Methanesulf onylspiro [indoline-3, 4 ' - piperidine] 
-1 ' - yl) carbonyl] —2 - (1, 2 - benzocyclohepten - 5 - yl) ethyl] - 
2 - [ ( tert - butoxycarbonyl ) amino - 2 - methylpropanamide 
hydrochloride was prepared from 1 — [ 2 — amino — 3 — ( 1 , 2 — 
benzocyclohepten - 5 - yl ) propionyl ] - 1 - methanesulfonylspiro 
[indoline - 3, 4 ' — piperidine] in a similar manner to Example 21. 

] H NMR (CD 3 OD) S ; 1.05- 2.05 (17H, m), 2.70- 2.87 (6H, m) t 2.97 
(3H, s), 3.90-4.05 (3H, m), 4.45 -4.55 (1H, m), 4.99-5.06 (1H, m) f 7. 
04 - 7.40 (8H, m) 

APCI MS m/z ; 567 (M + +l) 
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CLAIMS 

1. A compound of the formula: 




CD 



which R 3 is esterified carboxy and R 4 is ar(lo*er) alkyl; 
R 3 is cyano and R 4 is aryl; 

R 3 is hydrogen and R 4 is 2-oxo-l-benzimidazolinyl ; or 
R 3 and R 4 are linked together to form 



WO 98/51687 



67 



PCT/JP98/01695 




R 5 

in which R 5 is acyl, 




is piperidino, and 



Y is lower alkanetriyl ; or 



R 1 is a group of the formula: 




which R 3 , R" and _ 




are. each as defined above and X is bond, 



R 2 is 3-azetidinyl, 4-piperidyl or a group of the formula: 
-Z-NHR 6 

in which R 6 is hydrogen or amino protective group, and 
Z is lower alkylene or cyclo (lower) alkylene, 

and 

A is -(CHj)n- in which n is 3, 4 or 5, or 
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-CH=CH-(CH 2 ) a -, in which id is 1,2 or 3, 
and salts thereof. 

2. A compound of the formula: 



PCT/JP98/01695 




wherein R 2 , R 3 , R\ A, Y and - N^J) are each as defined in claim 1. 



3. The compound of claim 2, wherein 

R 3 is lower alkoxycarbonyl and R< is benzyl; 

R 3 is hydrogen and R 4 is 2-oxo-l-benzimidazolinyl; or 

R 3 and R 4 are linked together to form 




in which R 5 is lower alkanesulfonyl, 



- N ) is piperidino, 



Y is lower alkanetriyl, 

R» is 3-azetidinyl, 4-piperidyl or a group of the formula: 
-Z-NHR 6 



WO 98/51687 PCT/JP98/01695 

69 

in which R E is hydrogen or lower alkoxycarbonyl, and Z is lower alkylene 

or cyclo(lower) alkylene, 
and A is -(CH 2 )„, in which n is 3, 4 or 5. or 

-CH=CH-(CH 2 ),- in which m is ■ 1, 2 or 3. 

4. The compound of claim 3, wherein 




is the following formula : 
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is the following formula 




in which R- is lower alkanesulfonyl, 
Ra is hydrogen, 

Ri is 2-oxo- 1-benzimidazolinyl, 
K is lower alkoxycarbonyl and 
is benzyl. 



5. A process for preparing a compound of the formula 




in which R 3 is esterified carboxy and R 4 is ar(lower) alkyl; 
R 3 is cyano and R 4 is aryl; . 

R 3 is hydrogen and R 4 is 2-oxo-l-benzimidazolinyl; or 
R 3 and R 4 are linked together to form 




R 5 



in which R s is acyl, 
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— N^^) is piperidino, and 
Y is lower alkanetriyl ; or 



R 1 is a group of the formula: 



-CO - N 




R a 
R 4 




in which R 3 , R 4 and — n ] are each as defined above and X is bond, 



R 2 is 3-azetidinyl, 4-piperidyl or a group of the formula: 
-Z-NHR 6 

in which R 6 is hydrogen or amino protective group, and 
Z is lower alkylene or cyclo (lower) alkylene, 

and 

A is -(CHj),,-, in which n is 3, 4 or 5, or 

-CH=CH-(CH 2 ) n -, in which m is U or 3, 
and salts thereof, 
which comprises, 



(1) reacting a compound of the formula: 
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wherein R\ X and A are each as defined above, 

or its reactive derivatives at the amino group or a salt thereof, 

with a compound of the formula: 

R 2 COOH 
wherein R 2 is as defined above, 

or its reactive derivatives at the carboxy group or a salt thereof, 
to give a compound of the formula: 




CD 



wherein R\ R 2 , X and A are each as defined above, 
(2) subjecting a compound of the formula: 
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wherein R\ X, A and Z are each as defined above, 
Rl is amino protective group, 
or a salt thereof, 

to removal of amino protective group, 
to give a compound of the formula: 




wherein R 1 , X, A and Z are each as defined above, 
or a salt thereof, or 
(3) subjecting a compound of the formula: 
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wherein R\ R z and X are each as defined above, and 
A 1 is -CH=CH-(CHt) a - in which m is 1, 2 or 3, 
or a salt thereof, 
to reduction reaction, 
to give a compound of the formula: 




wherein R\ R z and X are each as defined above, 
A 2 is -(CH 2 ) n -, in which n is 3, 4 or 5. 
or a salt thereof. 

6. A pharmaceutical composition, which comprises, as an active 
ingredient, a compound of claim 1 or a pharmaceutically acceptable salt 
thereof in admixture with pharmaceutically acceptable carriers. 

7. A use of a compound of claim 1 as a medicament which promotes 
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activity of growth hormone release for animals and human bodies. 
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because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of Kern 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
I < searchable claims. 



2- n M 3,1 searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I 1 As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I ' covers only those claims for which fees were paid, specifically claims Nob.: 



4. I | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
1 1 restricted to the invention first mentioned in the claims; it is covered by claims Nob.: 
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Claims Nos.: 1-7 



All the claims have only been searched partially. The current application 
describes a very broad and widely ranging range of chemical structures. 
All of the examples are similar to the compounds of the documents in the 
search report i.e. 4-spiroindoline piperidines and thiere is no specific 
indication that compounds other than these have actually been 
exemplified. It is impossible to classify all of the potential, but 
non-exemplified possibilities covered by the current application. The 
search has therefore been limited to spiroindol ine derivatives i.e. the 
examples and the all claimed compounds containing moiety. 
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